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Sen Abeer " AMERIAS WAR GUDES? 


1500 Pages 
1200 Illustrations 


"THIS great new work presents—for the first time 
in one volume—a complete coverage of the terms 
of science and engineering. Principles are clearly 
explained—methods of calculation are fully described 
with the formulae and units—chemical structures 
and reactions, physical laws and instruments, engi- 
neering design, construction, and operation are 
merely suggestive of its tremendous scope—which 
extends throughout the entire range of technical 
knowledge up to the most recent advances and in- 
ventions. The great number of photographs, 
grams, and charts have been specially prepared and 
selected to show the salient facts most clearly. In- 
numerable tables and summaries make all this in- 
formation easily available for instant reference. 
‘This vast fund of information has been prepared 
and organized by a plan that insures its usefulness, 
completeness, and accuracy. Each entry is first ex- 
plained in simple, broad terms that are easy to 
understand, and that serve as an illuminating intro- 
duction to the detailed and more advanced informa- 
tion which follows. 


From Fundamentals to 
Latest Advanced Discoveries— 
Principles, tethods, Formulas—Clear Charts, Diagrams 


FOR the suden this great 
volume suppl onvenient 
source of relerence covering ail the Fhe ample 
Erosreferences make it eaty 10 follow 2 complete course 
fof study. on say chosen subject. By this flexible plan of a 
Fangement, the proferional scientist, who wants speciBe in. 
formation instantly, either in his own held or amy related 
field. can find it in'a few seconds in its alphabetical place 
Comprehensively treated in the language he works withthe 
language of selence. 


The Instant Question-Answerer for Laboratory 
and Shop Workers, Mechanics, 
Home Scientists, Students 


Angers tens of thousands of questions such as: The value of 
How ‘ait conditioning functions—What is the coming tele- 
‘sion system—How storage batteries work-—How to find your 
Position at seaHow to do dead reckoning--Hlow your 
Rervous system works—How to recognize every star, planet, 
Constellation How optical instruments are conutructed How 
{o'work arithmetic, algebra, peometry problems—How brides 
fe" constructed=How an ‘airplane Beacon system works 
How petroleum is cracked to make gasoline—Hlow rayon is 
made“How to survey a piece of land~and thousands more. 
(Continued on facine page) 


(continued from focing cover) 


The vast wealth of useful information in the Scientific 
Encyclopedia, if published in the ordinary way, would 
fill more than 12 average-size volumes. Here is just 
brief outline of some of the subjects covered: 
CHEMISTRY: Chemical elements—symbols, atomic number, atomic 
weight, density, hardness, melting point, etc.—common re- 
actions, occurrence in nature, method of production from ores, 
uses in industry. Compounds—full information, including manu- 
facture and use. Organic compounds; industrial products, 
Agriculcural chemistry, food chemistry. 

ight, sound, electricity, magnetism, 
inciples and application profusely 


MATHEMATICS: From fundamentals of arithmetic 10 algebea, 
Beometry, trigonometry, calculus, differential equations, etc.; 
with special emphasis on their application co science. 
ASTRONOMY: Articles cover the entire subject. Each important 
constellation is shown on a star map so that it can be easily 
located in the sky. Complete information on planets, use of 
telescope, spectromets 

ZOOLOGY: The whole story of life from the tiniest single-celled 
Organisms up to man himself, including vast numbers of common 
insects, mollusks, worms; birds, fish, reptiles, mammals. 
MEDICINE: Thorough coverage of anatomy, circulatory system, 
eryous system, muscular system, skeletal system, excretory 


systems, etc. Vitamins, hormones. Bacteriology. Diseases— 
symptoms, diagnosis, treatment. Drugs. Latest researches and 
findings 


MECHANICAL ENGINEERING: Principles of mechanics, machine 
design, engineering parts and instruments. ‘Types and functions 
of bolts, cams, gears, and other fundamentals up to automobiles, 
aeroplanes, locomotives, etc. Steam, gas, gasoline, diesel 
engines. 

CIVIL ENGINEERING: Surveying. Bridges, highways, railways 
every subject thoroughly explained. 

ELECTRICAL ENGINEERING: Motors, generators, lighting, radio 
and television—every branch fully covered and clearly illus- 
trated, 

The foregoing is only a partial list of the countless special sub- 
jects covered, You will find hundeeds of articles on GEOLOGY, 
BOTANY, NAVIGATION, CHEMICAL ENGINEERING, and, 
in fact, any special branch of science in which you want in- 
formation. 
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Send me Van Nostrand’s SCIENTIFIC ENCYCLO. 
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in Sturdy Fabrikoid.. Within 10 d either 
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U, S. Army Signal Corps installing switchboard in New Guinea 


eds If the Long Distance cir If it must go through, 
WAR We RES, cst you want is busy — we'll appreciate your co- 
E Wa and your call isn’t really operation when the oper- 
THE  xgeat—ie will felp ato saya: “Please, Ienit 
you will cancel it. your call to 5 minutes.” 
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“Tell Tojo for me...I’m the guy who proved 


we could make synthe’! 


‘did it long before 

Pearl Harber, too—in that 

1B. F. Goodrich 80,000,000- 
‘mile road test” 


“Nope,” said the Private 
‘on post number 4, “the 
tires I tested weren’t the 
tires you're driving to- 
day. They were passen- 
ger car tires—and they 
had synthetic in ’em all 
right. They were the first 
such tires ever sold and 
put out on actual road 
test in America. 

“B. F. Goodrich made 
"em. Over half the natu- 
ral rubber was replaced 
by their synthetic— 
Ameripol. I bought a set. 
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ic tires” 


Sodid hundreds of others. enabled us to produce a synthetic passenger 
‘Together we rolled up car tire almost as good as a pre-war Silver- 
80,000,000 miles. I’m glad town and it’s the best synthetic tire 
I made that test. Gives you can buy today. 
mea feeling of confidence Tf you need tires, and can qualify, you may be 
when I see B. F. Goodrich able to buy a B. F. Goodrich synthetic Silvertown. 
synthetic tires coming But remember, please, the Army and Navy still 
through on these bug. "ed all the rubber they can get. Do everything you 
fies!” can fo save your tires—and don't drive a single 
needless mile. The B. F. Goodrich Co., Akron, O. 

‘Today’sB. F.Goodrich 
passenger car tires are 
made with Government 
synthetic—“GR-S.” And 
more than 99% of the 
natural rubber has been 
replaced by it. 

But the big thing 
gained in the 80,000,000- 
mile road test was “‘know- 
how.” This three-year Ca 
head start has already SR “p73/° 
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'F YOU bought your copy of this 

issue of POPULAR SCIENCE 
on the mewsstand, it cost you a 
quarter. As announced last month, 
the change of price is forced upon 
us by greatly increased costs of 
paper, printing, and labor. We 
feel, bowever, that we are now 
giving our readers more for their 
money than ever before, An exam- 
ple is the increased use of color, 
with many pages of paintings and 
color photographs in a high quali- 
ty of reproduction that makes 
them suitable for framing or pin- 
ups. Inaugurated in our January 
issue, this is a regular feature you 
can look forward 10 monthly. 
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What will be YOUR , -12¢¢ in 


the new world 


Victory will find us in a new world of 
electronics, synthetics, plastics, light metals, 
prefabricated buildings, high-octane gasoline 
—thousands of new industrial developments. 

Look ahead to your place in the era of pro- 
duction marvels, Don’t be satisfied to slide 
along in the same old groove while ambitious 
fellow-workers prepare to take over the top 
positions and the top rewards. 

Far-sightedness is one of the requisites of 
leadership. Those possessing it are acting today 
to be qualified as trained men when tomorrow 
comes, They are mastering I. C. S. Courses 
NOW! 

The cost of I. C. S. training is just a few 
dollars monthly. Mark your interest in the list 
of courses and mail the coupon for complete 
information on I, C, S. advantages right now! 
This can be the turning point of your career! 


SPECIAL 


INTERNATIONAL CORRESPONDENCE SCHOOLS TUMION RATES 


HELPING TO TRAIN AMERICANS FOR VICTORY roe ssnecns 


‘ARMED FORCES. 
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AD tenner Home Aaron. ee 


Prevent Potten un 
fence Schools Canadian. 
SR, Fi Kingnoey, Landon, W: 
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“SWEETHEART,” HE SAID SOFTLY, “THEY 
COULDN'T KILL A GAL LIKE YOU...” He touched 
the tank tender-like. Nazi shells had ripped into 

her heart... You'd think she would have died with two- 


fifths of her engine knocked out... but she didn’t!... 


she kept rolling along as though 


nothing could stop her. 


NOW, the heart of that General Sherman tank was not one engine... but 
five, hooked together ...and all five are the same six-cylinder jobs you have in your 


Chrysler. These engines can run on their sides...on their backs. And even when two are 


destroyed by enemy fire, the other three can keep the tank rolling. You can credit 
Chrysler Division “know-how”...and an alert U.S. Ordnance Department for this one. 


BACK THE ATTACK WITH WAR BONDS? 


OE CHRYSLER DEALER ORGANIZATION OFFERS OWNERS SERVICE FACILITIES TO MEET THEIR TRANSPORTAI 


THE 
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NAM the 
book that everybody's talking about. 
‘The Ethyl C tion would like to 
send you this fase booklet free be- 
‘cause we think it will help you to remem- 
ber our name and what it means: 
“ETHYL isa trademark name. Itstands 
for antilnock fluid made only by 
job is manutacCaring thie fuld for 
‘manufac for 
proving fighting gasoline,” 


INGS OF OVER 900 MEN'S 
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Actual Size Plog 

‘Champion spark plugs for model gas engines give the same 
dependable performance as their larger counterparts, 
Sillment sealed. Sillimanite insulator. Alloy needlepoint 
electrodes for easy starting. One-piece construction. 


CHAMPION 


SPARK PLUG COMPANY ® ~— TOLEDO, OHIO. 


Coming Next Month 


SEAT-OF-THE-PANTS flying is out when you 
pilot a modern bomber or fighter. The skipper 
of a warplane needs all the mechanical help he 
can get—and he gets plenty from a bewildering 
array of precision instruments whose dials tell 


ship. What these instruments are and how they 
work is the subject of an authoritative article 
by James L. H. Peck. 


THE HUMBLE RIVET has a big place in the 
building of warplanes. Wings, engines, and guns 
would be useless without the tiny stitches of 
metal that hold the ship together. Have you 
ever wondered how rivets are turned out by the 
millions for our aircraft building program? It’s 
all told in words and pictures. 


MICROSCOPY is not a closed field to hobbyist 
beginners, in spite of the wartime scarcity of 
instruments for nonessential use. Morton C. 
Walling tells you how to build your own com- 
pound microscope, complete with features 


| usually found only on professional equipment. 


Lenses and other material are inexpensive and 
easily obtained. 


DO YOU KNOW the insignia that identify the 
warplanes of the United Nations and other air 
powers? These battle markings will be shown in 
full color in a display that is only one of many 
brilliantly reproduced features worthy of a per- 
manent place on your walls, 


AIDS TO NAVIGATION are the mariner’s 
road markers—the lighthouses, buoys, bells, and 
other signaling devices that show seamen the 
way to their ports and warn them of hidden 
dangers. Albert Q. Maisel describes these faith- 
ful lifesavers and tells how they are maintained 
in peace and war. 


CAMERA PORTRAITS in the Hollywood 
manner need not be the despair of the amateur 
lensman. Your guide to better portraits is 
Maurine, whose art has lifted her from a stand- 
in’s job to top rank among the still-picture 
makers of the movie capital. Her helpful ad- 
vice covers camera, lighting, and make-up of 
the sitter. 
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OFFER YOU LOW-COST 
TECHNICAL COURSES 


Air Conditioning Power House 

Schools Practical Telephony 
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Sheniech intone «ural Rlectste 
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‘Heat Treatmentof Metals 


Engineering Schools Heat Treatmentof Metals Engine Running Cotton Manufacturing 


‘Marine Engines ‘Textile De 


Architecture ‘Machine Shop Practice 
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Bridge and Building ‘Mechanical Engineering 

“ysegn.* —ealPreubeanee’ — BUSINESS and ACADEMIC COURSES 
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Electrical Engineering Bookkeeping 

Electric Wiring Locomotive Engineer Business Correspondence Language Schools 

Gas and Electric Welding Locomotive Fireman Business Management French 

Industrial Electrician Railroad Car Repairer Gert. Pub. Accounting Good English 

Lighting Technician Railroad Section Foreman Commercial Spanish 


If you can read and write, The successful man DOES today what the failure 


one tomorrow. L} 
and are wiling to study, | ener ners te te on 


WE CAN TEACH YOU! INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7669-K, SCRANTON 9, PENNA, 
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talons uke These MORE RADIO TECHNICIANS 
* tomers: NOW MAKE $50 A WEEK 
E THAN EVER BEFORE! 


I will send you a sample Lesson, “Getting Acquainted 
with Receiver Servicing,” to show you how practical it is to 
train for Radio at home in spare time. It’s a valuable lesson, 
Study it—keep it—use ithout obligation! Tells how 

“Superhet” Circuits work, gives 
hints on Receiver Servicing, 
Locating Defects, ete. 31 illus- 
trations. And with this Lesson 
T'll send my 64-page illustrated 
book, “Win Rich Rewards in 
Radio.” It describes many fas- 
cinating jobs Radio offers, ex- 
plains how NR. - trains you 
at home for good pay in Ra- 
dio. Get both FREE by 2 mail- 
ing Coupon! 


Denver, 


Ameo Extra Pay in Army, Navy, Too ie 
\ ~ 7} Men likely to go into military service, 
(Sp soldiers, sailors, marines, should mail 
So pen nowt Leaiag Radio Begs 
men get extra rank, prestige, mote interesting duties, MUCH 


HIGHER PAY. Also prepares for good Radio jobs after 
service ends, Over 1,700 service men now enrolled. 
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You Build These and Other 


‘There is « Shortage of Radio Technicians. Radio Circuits with 
Many Good Jobs are Open! 6 Big Kits! end 


There's a bi ait today of expable Mado Techatctans, snd 
peratnrs, Ptsind adios, pave etter raw than ever before" With 
few adios out ets. which were formerly 

I cumber of servicing Jobe 
Police Haaio, abd ather Radio 


any to get 


icinating fet 
Be Ready to Cash in on Jobs 


Coming in Television, Electronics 
Think of the NEW Jobe that ‘Televislon, Frequency, Modulation, 


when 'Vietory releases the amazing’ wa 
time anes! 


Many Beginners Soon Make $5, $10 
a Week EXTRA in Spare Time 


Right now, probably tn your there's 00m for more 
ant NRT Students make 


i engy10- EFA, 
Droven way. to learn Radio at home 1m 
pert 


While fenrning! 


START NOW Toward Rad of 
MRS 


Me. J, E. Smith, President, Dest. 48°3 


Bert ABr3. W WatiONAL RADIO INSTITUTE, Washinaten 9, 0. c. rT 
O aut, me, FREE, wigs, tization, rue anol 1 
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ALEX. E. GORDON, Indianapolis, Ind.— 
legislative representative of the Brotherhood 
of Locomotive Firemen and Enginemen— 
brings good news to hundreds of mothers 
of missing servicemen, through his hobby 
and his faithful 16-tube, 1940 model 


ALWAYS 2 shortwave radio enthusiast, Ale 
E. Gordon has spent many a night lister 

over his 16-tube Midwest Radio to foreign broad- 
casts. Several months ago he noticed that the 
along with their propaganda, were mentioning the 
names of a few American prisoners each night. Mr. 
Gordon began to jot down the names and sent p 
cards to the parents of the men named. The response 
to these cards was so instantancous and gratifying 
that Mr. Gordon induced others to join with him 
in a Short Wave Listeners Club—each member of 
which is allotted a definite time at his listening post. 


Mr. Gordon feels that he is amply repaid for his 
trouble by such grateful expressions of appreciation 
he has received: “It is a patriotic service for 
which I cannot thank you enough” . . .“God bless 
you our kindness and other similar 
statements received by this Midwest Radio owner. 


Just another case where a Midwest Radio, famous 
for its ability to pull in long distance stations 
even under the most adverse conditions, is doing 
yeoman duty, until Victory will permit us to turn 
from our production of radio and electronic 
devices for our Armed Forces and resume the 
manufacture of finer radio receivers—at lowest 
Factory - To - You prices and at savings up to 50%. 


ESTABLISHED 
1920 


CINCINNATI, OHIO 
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wey! quit icine) 
‘raat sang m7 
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USTEN HERE, 1D SMASH YOUR 
FACE:--ONLY YOURE $0 SKINNY YOU 
MIGHT ORY UP AND BLOW AWAY /) 


DARN IT! 1 SICK ANO TiRED OF >) 
BEING A SCARECROW! CHARLES 
ATLAS SAYS HE CAN GIVE ME A 
REAL sooy, ALi Richt! 1LL Gamee 
‘A STAMO AND GET 


His FREE Boox! 


‘OV! IT DION'T TAKE ATLAS LONG TO \ 
DO THIS FoR Me! wnar MUSCLES! 


BULLY WONT SHOVE ME AROUND AGAIN! 


WHAT! YOU HERE AGAIN? Y 
HERE'S SOMETHING | OWE VOU! 


WHAT AY rasous 
RUD) FoR IT: 


1Can Make YOU A New Man, Too 
in Only 15 Minutes A Day! 


Fafetal photo of 
them 


CATED 
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ity?“ Dynamic Tension.” 


the secret!" That's how T changed ea ew coey ies nd, srant,the proof that your system of 
myself from a spindle-shankes,  fore.andafter—in my book, E yyaamic. Tension” will help mak 
Yawny weakling fo swoner of toe lating Health and Strength New Man of mengive me a 


title, “World's 
veloped Man.” 
“Dynamic Tension’ 

Does It! 
Using “Dynamic Tension’ 
15 minutes a day, in the p 


fost Perfectly De- 


oaly 


Thousands of fellows have used 
my marvelous system. Read what 
they 8: 


‘Send NOW for this book—FREE. 
Te tells all about 

men I've turned from puny weak- 
Tings into Atlas Cham 

pions. It tells how 

T can do the same 
for YOU. Don't 


CHARLES ANAS, 6 Dept. 18, 
115 East 23rd St., New York 10,0.’ 


-—see how they looked 


‘Dynamic Ten- 


ment. 
‘shows you actual photos of 


lasting Health and Strength”. 


Name 


our own oom, you quickly iets 

Begla'to put on muscle: increase put it of! Address me 

your chest measurements, broaden me personally 

Your back, fill out your arms and CharlesAtlas,Dept. City State H 
Togs. “Before you know it, this 1B, 118 East 23rd i Check here if under 16 for Booklet A 
easy, NATURAL method will St,NewYork10,.N-Y == at 


HERE IS YOUR SUCCESS CHANCE 


fy RADIO- 


BEA 


ELECTRONIC 


YouDo Practice- GivingExperiments with 
REAL EQUIPMENT 


‘The offer I make you here 
portunity of a lifetime. ‘your 
big chance to get ready for a won- 
derful future tn the ewiftly expand- 


Quency Modulation, and Industrial 
Electronics. Be wise! NOW is the 
time to start. Ne previous experi- 
ence is “needed. The  Sprayberry 
ve, and Interesting. “It starts right at 
‘vou can't get lost. 


ing of Radio, 


YOU GET A DUAL-PURPOSE RADIO SET 


I supply you with Radio Parts which you use to gain pre-ex- 
perience in Repair work. These same Parts 

are used for testing and for 

Signal Tracing, etc. You'll find 
my Course and Equipment fully 
described in the catalog offered 


SPRAYBERRY ACADEMY OF RADIO 
». Sprayberry, Preside 
Bax 50028; Pucbio, Colorado 
my FREE copies of 
WITHOUT METERS" 


Age. 


Address 


city State 
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SPRAYBERRY 
TRAINS YOU QUICKLY 


2k, 


» 
( 
( 
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FOR WAR 
AND 
PEACETIME 
WORK 


° Prepares You 
for a Business of Your Own...or 
Good Radio Jobs, Civilian or Military 


I make it easy for you to learn Radio Set 
Repair and Installation Work . . . by practi- 
cal, proved, time tested meth: T teach 
you how to install and repair Electronic Equipment, 
and give you the broad fundamental principles 80 
necessary as a background no matter what branch of 
Radio you wish to specialize in. Soon you'll be 
qualified for a good paying job in one of the na- 
tion's Radio plants doing war work OR, if you 
enter the Army, Navy, or Marines, my training 
will help you win higher rating and better pay. Let 
me prove what Sprayberry training can do for you. 


JUST OFF 
THE PRESS! 


“How to Test and Repair 
Radio Sets Without Meters” 


Developed in the Sprayberry Labora- 
tory, this instructive volume tells 
about an amazingly simple, yi 

clent method for Radio trouble 
ing and repair without use of regular 
equipment made scarce due to war. 
Send for this FREE book now while 
the supply lasts and along with it I 
will send you another big FREE 
book describing my Radio-Electronic 
training. 


MAIL COUPON 


POPULAR SCIENCE 


INVENTORS 


NOW Is the Time to 
PATENT and SELL Your Invention 


e to patent your inven- 


Now, more than ever before, is the right 
‘Why? Because manufacturers 


patent rights now, so they will have new and attractive items to make 
and sell for civilian consumption as soon as the war is over. This is 
what happened during and after the last war. Hence, the smart thing 
for you to do is to look ahead to the future too. Protect your inven- 
tion by applying for a patent now, so you will be in position to cash 
in on an outright sale, or on the royalties your invention will bring. 


Patent Guide Shows What To Do 


answers many important 
1 Patents that inventors constantly ask. It tella 
details, drawings, sketches, etc, are necessary to apply 

ted and wite 


Our “Patent Guide for the Inventor” 
‘questions concer: 
‘what facts, 


ntion is probably patentable before filing fees need 
he, paid; discusses coats involved and a practical way these can be 

feation progresses. It tells how some inventors se- 
‘backing ; how many simple inventions have proved 
Inrge commercial successes; how Patents covering improvements 
alo can be profitably utilized and marketed; tells countless other 
facts of interest, 


Why You Need Expert Assistance 


you protec 
But 


‘The Patent Laws were enacted for your benefit—to 
tion for the features of your invention which are 
these features must be legally and concisely set fort 
“a ‘This phase of the procedure is so complex that the Patent 
Office advises the Inventor to engage a competent Registered Patent 
Attorney. We maintain a large staff—earefully trained registered 
patent attorneys—expert draftsmen—experienced searchers—to 


Over 150 
Mechanical 


serve you, We have been serving inventors for more than 20 years. 


Take First Step Now 


also Free a “Record 


With the Patent Guide you will rece 
of Invention” 

establish the date of your invention, before you file your 
ication. This step costs you nothing yet may be 
vital to your success. Remember—in Patent Matters, AC- 
TION is IMPORTANT. Delay can be costly. Mail the cou- 
pon in an envelope, or paste it on a penny posteard NOW. 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 
“Worthy of your Trust’? 
‘egistered Patent Atrneys 


42-B Adams Building 
Washington, D. C. 


Patent ap) 


FREE BOOK 


IMMEDIATELY MAIL COUPON TODAY! 
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CLARENCE A.O'BRIEN 
& HARVEY B. JACOBSON 
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| ited Patent Atoreysbelre the Und States Patet Ofen 
| 42-B Adams Building, Washington, D. C. 
Please send me your (Pare “Patent Guide for the 
and’ your. specia red “Reco 
Invention” form FREE. Thr request “does ‘not 
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Discovered i this giant arrowhead was 
carved by early American Indians in commemoro- 
tion of a bloody war with De Soto, See letter below 


Biography of Pan American’s 
Visible-Horizon Formula 


I Note that in your November issue W. H. 
comments on the formula used by Pan 
American pilots to compute the distance of 
the visible horizon—the formula being to 
take the square root of the product of 1.5 
multiplied by the height of the eye in feet, 
which will give the distance of the visible 
horizon in miles. You may be interested to 
know how this formula was arrived at. The 
earth's curvature is approximately eight 
inches from mile to mile. Using the geo- 
metric law that the square of the unit 
distance multiplied by the drop per unit 
distance gives the total drop, we get this 
formula: D'x%=H (where D equals unit 
distance; % represents the eight inches, or 
two thirds of a foot; and H is the height, or 
distance, of the total drop in feet). ‘This 
formula, arranged to find the value of D, 
reads: D=\/3/2xH, or D=\/T5xH, which 
is the formula now in use by the pilots— 
J. H. B, Topock, Ariz, 


Here’s War Work Which 
Really Does Some Good 


‘Your readers with home workshops can do 
one kind of war work which will mean a lot. 
By using their power tools, they can easily 
make up rough whittling kits—or other 
handicraft projects—to occupy convalescent 
soldiers and sailors in our hospitals. It 
doesn't take long to bandsaw a blank for a 
carved figure or plane-recognition model, and 
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the effort is small compared with what it 
might mean to same wounded youngster 
with time on his hands, Knocked-down 
boxes and simple footstools suitable for chip 
carving are other possibilities. To be certain 
his contribution will be what's wanted most, 
a hobbyist should get in touch with the 
medical officer in charge of rehabilitation at 
the nearest military or naval hospital.— 
H. V. C,, San Francisco, Cali 


Any Ideas on How to Blow 
Hot on Cold? 


‘Winter is here—and so is the freezing of 
water pipes. Do you suppose any of the 
“nuts” in Readers Say have an idea on how 
to make a small electric thawing device? I 
don't mean one of those large ones that 
thaw out four-inch, or even larger, pipes, 
but a small one hot enough to handle half- 
inch pipe that happens to be laid in places 
hard to get at with a blowtorch. I would 
also want one that could be plugged in on 
a regular house circuit—C. E, H., Jerome, 
Ariz. 


Giant Arrowhead Found 
After 400 Years 


I a sending you a photograph of a giant 
arrowhead that I uncovered in the Ozark 
Mountains. It is 47 inches high, 30 inches 
wide at the base, 19 inches wide at the 
neck, and has a maxi- 
mum thickness of 
4% inches. It is defi- 
nitely not a freak of 
nature. I was told 
about the stone by a 
full-blooded Indian 
over 15 years ago. 
I doubted its exist- 
ence and thought it 
just a legend, but I 
recently found it just 
below the surface of 
the ground where it 
had been planted to 
mark the entrance to a cave. Made of lime- 
stone, the arrowhead is a ceremonial stone 
that was carved to commemorate a bloody 
Indian war with Hernando De Soto and his 
band of 2000 warriors between the years 
1538 and 1541—E. N., Springdale, Ark. 


GREAT SECRET — 


POPULAR SCIENCE 


TO THE MAN 
WHO WANTS 


SUCCESS 


after the 


WAR! 


you want success and 
| security when peace 
comes, prepare for it now. 
Make sure that you have 
the trained ability that 
employers will want and 
pay for in the post-war 
adjustment. 

As business converts back 
to civilian goods, there will 
be urgent call for account- 
ants, bookkeepers, salesmen, 
sales and credit correspond- 
ents, traffic managers, marketing men, secre- 
taries, office managers and legally trained 
executives, 

For 35 years, LaSalle has been training 
adults in their spare time for such positions. 


It knows how. It can train you—quickly, 
thoroughly, at moderate cost, without inter- 
ruption to your present work, 

Mark the coupon below for our free booklet 
about the field of your interest. It costs noth- 
ing to get the facts and they may lead you to 
larger security and success—now and after 
the armistice whistles blow. 


LASALLE extension uNIvERSITY 
74 Correspondence Institution 


DEPT. 283-R 


I am interested in 
knowing what your 
training is and how it 
can help mein the post- 
waradjustment. Please 
send me your free 
booklet on the field I 
have marked at right. 


City and State __ 
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CHICAGO 15, ILL, 


1 Traffic Management 
[j Executive Management 


{) Foremay 
H Industrial Management 


i machine shorthand 


You Realize, of Course, Sir, 
That This Is War 


In your November and December issues, 
you have omitted the usual complete table 
of contents. Since I have been keeping these 
on file according to 
subject, I would ap- 
preciate it if you 
would include it in 
future issues. Tam 
sure other readers 
would also like to 
have it.—L. C. 8., 
Passaic, N. J. 


Despite our limited 
supply of paper, 
caused by wartime 
rationing, our edi- 
torial, advertising, 
and contents matter have been fighting tooth 
and nail for the same space that each was 
formerly allotted. So far we have been able 
to get only the table of contents to compro- 
mise—Ed. 


a Rarioniner 


A New Light on the 
Traffic Problem 


I ave an idea for a stop light that would 
be connected with the regular rear stop light, 
but which would be placed on the front of 
the car. This front light, I believe, would 
promote safer driving, particularly at night 
when hand signals are next to useless. Sup- 
pose you are approaching an intersection on 
a boulevard protected by “stop” signs and see 
a car coming at you from the right. If you 
see its light go on, you know that the driver 
has his foot on the brake instead of the 
throttle, and is going to stop. Farther on, 
you see a car coming at you in the center 
line of traffic. If his light goes on, you know 
that he intends to make a left-hand turn. 
Is he going to give you the right of way? Or 
is he going to try to shoot in front of you? 
‘The answer to the latter is “no,” for you see 
that his light is still on. If you are a pedes- 
trian, you can always know the intentions of 
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an approaching car by looking to see if its 
front stop light is on or off. I feel certain 
that such a device would prevent many 
accidents and fatalities.—F, E, L, Los 
Angeles, Calif. 


No Argument. He’s Got Us 
Dead to Rights 


Ow rack HW 576 of your November issue 
you refer to freeze-out plugs in an auto block. 
‘This idea seems to have spread through 
many sections of the country, but I hardly 
expected a mechanic to make such a mis- 
take. The so-called freeze-out plugs have no 
more to do with freezing than the buttons on 
your shirt. These spots on the side of a 
block or head (usually in the form of a boss) 
are put there as a step in manufacture, and 
are solely to hold the sand core securely in 
the flask while the job is poured—H. A, 
Carthage, Mo. 


You've got us dead to rights, H. A. Various- 
ly referred to as welch plugs, core plugs, ex- 
pansion plugs, and freese plugs, they give 
@ cylinder block scant protection against 
damage from freezing. Their principal pur- 
pose is to close off holes left to permit 
the core sand to be cleaned out—Ed. 


He'll Start the Business 
—yYou Bring the Chickens 


I nave just discovered a scheme for getting 
rich quick, The war brings about that op- 
portunity. I propose to start a chain of 
“au-gratin” joints. Today I went into a local 

cafe. There was 
practically no meat 
listed on the menu, 
so I selected chicken 
with macaroni au 
gratin. And Oh Boy! 
was I chicken-hun- 
gty! When finally 
served, I began to 
explore the contents. 
T searched for some 
time in that dab of 
macaroni for some 
sign of chicken, and 
finally located two 
small pieces which could best be seen with 
an electron microscope. I decided it was a 
game in which if you tasted chicken flavor 
you won. I lost. If any reader is interested 
in a partnership, I will be glad to supply a 
carload of macaroni au gratin for every 
chick that he can produce. I guarantee we'll 
be millionaires in a week.—A. B. C., Stockton, 
Calif. 


BETTERN 1 EXPECTED 


POPULAR SCIENCE 


THE TOUCH OF TOMORROW 


PLANESMIOF TOOAY 


New Magic from the Mysterious Electron 


Through X-ray, the unfathomable electron has 
saved millions of lives. Through radio, it has ex 
tended man’s hearing to every corner of the world. 


Through television, it permits him to see beyond 
all previous limits of sight. 

And now Fairchild’s Duramold engineers have 
harnessed the electron to a new and urgent task— 
the manufacture of aircraft components. 

The usual plywood techniques for joining thin 
layers of wood could not be applied in making 
highly stressed, thick sections. New methods were 
needed—in a hurry. 

Duramold engineers found the solution in elec- 
tronic energy, employing radio high frequency with 
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apparatus similar to that used by radio stations in 
sending out short wave broadcasts 

Heat generation by radio frequency, coupled with 
special adhesives, now turns out better, stronger 
aircraft parts. And the production cycle has been 
clipped from hours to minutes. The use of elec 
tronics is becoming a new and important technique 
in Duramold’s process for assembling molded wood 
structures. 

Thanks to the ingenuity of Fairchild engineers, 
with their flair for getting the “touch of tomorrow 
in the planes of today,” a new technique has been 
successfully applied toward the common goal of 
turning out stronger planes—and doing it faster. 


BONDS AND STAMPS 


Aaz=FAIRCHILD ENGINE AND AIRPLANE CORPORATION 


30 ROCKEFELLER PLAZA, NEW YORK 


Renger Aitcralt Engines Division, Farmingdale, LL « Fairchild Airraft Divition, Hogerstowa, Md, 
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Borlington, N.C. # Duromald Division, New York, N.Y. 
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MENTAL CREATING 


F vou just like to dream, read no further. There 

‘comes a time when your fancies must be brought 
into light—and stand the test of every-day, hard. 
realities. Are you one of the thousands—perhaps 
millions—whose thoughts never get beyond the 
stage of wistful wishing? Do you often come to 
from a daydream with the sigh, “If only I could 
bring it about—make it real?” 

Alll things begin with thought—it is what fol- 
lows that may take your life out of the class of 
those who hope and dream. Thought energy, like 
anything else, can be dissipated—or it can be made 
to produce actual effects. If you know how to place 
your thoughts you can stimulate the creative proc- 
esses within your mind—through them you can 
assemble things and conditions of your worl 
a happy life of accomplishment. Mental creating 
does not depend upon a magical process. It con= 
sists of knowing how to marshal your thoughts into 
a power that draws, compels and organizes your 
experiences into a worthwhile design of living. 


ACCEPT THIS Yree BOOK 


Let the Rosicrucians tell you how you may ac- 
complish these things. The Rosicrucians (not a 
‘eligious organization), a world-wide philosophical 
fraternity, have preserved for centuries the an- 
cients’ masterful knowledge of the functioning of 
the inner mind of man. They have taught men 
and women how to use this knowledge to recreate 
their lives. They offer you a free copy of the fas- 
cinating book, “The Mastery of Life.” It tells 
how you may receive this information for study 
and use, Use coupon opposite, 


The ROSICRUCIANS 
(AMORC) 


SAN JOSE CALIFORNIA 
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Oo eee 


Leaders in science and industry have long been saying, “Keep your eye on Plastics,” 
But now the time for action has arrived. The future of huge possibilities has already 
begun. Developments in Plastics for hundreds of wartime uses have set the pace for 
revolutionary changes in peacetime production of thousands of products. 


‘Today there’s a big need in vital war production for those who 

are trained in Plastics. From one to a hundred articles made 

of Plastics must be supplied for every man in our fighting 

forces. Start training now in Plastics Engineering, in spare 
time in your own home. Fit yourself for a responsible, well-paid position, Help 
to win Victory, And at the same time you will be preparing for even greater oppor 
tunities when the war is over. 


There is scarcely an industry in which these so-called “miracle materials” will not 
pay an important part. After the war many old materials, methods and skills will 

Teplaced. Acquire the all-important “know how.” Be in a position to step into 
one of the key jobs. 


‘Turn at least of your leisure time into money. Qualify at 
home for a larger income in an interesting career. Build 
greater security for your future in a vocation that looms large 

on the horizon of the new industrial era. Hours you might 
otherwise waste can put you well on your way toward lasting success. 


It's easy to find out about Plastics training. To get details and outline of study pre- 
pared by specialists, and about, the schooi that has helped thousands to success 
during the past 46 years, write us or check and mail the coupon. Send today. The 
sooner you take this e 
step, the sooner you 


ME - STUDY TRAINING SINCE 1897 


reach your goal andreap the = 20 ame 2 
sprees wif Take This First Easy Step 
AMERICAN SCHOOL OFFERS => 
COMPLETE TRAINING SERVICE & 
IN MANY SUBJECTS i g 
& 
Ye rho hay jot completed high AMERICAN SCHt Dept. 6-246, Drexel at 58th, Chicago 37, Il. 
Mielec ive mieed socstcaal tates UE AMEE fogs flene send YEE and bentpatd, wuts aot 
ing in college, and who cannot spare my ot tae Dangers aches. 
Umelsoarey ed, ameamsice  <U ICS.ENG'R ‘CAccounting and —_ODrafting and Design 
our education in your choice of many Bietrigerstion OSE cnn 
Rabjects, Several of these are listed im Sy Cana’ meting for Manctacturing 
the coupon stright, Check the mubject 
in which you are interested, fill in your =U te 
name and address, clip and mail the << §j 
coupon today. & 
po zi 
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HOW I STEPPED cxZo a 
Big Pay HOTEL JOB! 


Without Hotel Experience, W. 
Bradley Hall Becomes Hotel Man- 
ager Increasing His Income 50% 
“When I enrolled in the Lewis School, 
I was a Railroad Conductor. Shortly 
afterwards I went to work in a Chicago 
hotel. Within 60 days I was made Superintendent 
of Service. Within a year I was earning 507% more 
than in my previous position. Later T became Ma 
ager of an Iowa hotel, and recently took over the 
and am my own boss, I have made good, thanks to ‘Lewis 
Spare-Time, Home-Study Training.” 
HOTELS NEED TRAINED MEN AND WOMEN 
Thousands of Lewis-trained men and women winning suc 
cess in the colorful, essential hotel, club and institutional 
field, They are making good as Managers, Assistant M. 
agers, Stewards, Hostesses, Executi 
Housekeepers and 53 other types of 
well-paid positions. Today our Govern- 
Inent’s vast wartime housing, food and 
Fecreational program means sreater op= 
portunities than ever. Lewis graduates 
Success has proved previous experience 
are not 
Good grade achool edi 
qT 
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HOW TO PROTECT, FINANCE 
and SELL YOUR INVENTION 


the margin and. mail the ad TODAY 


for Free Book which tells how you ave 
Teeistered free of extra cont in Lewis 
National Placement Service, 

Lewis Hotel Training School 
Room CB-2785, (4 rex) Washington 7, D.C. 


ellénty—aives'you"complete de 
Your Invention for, money-mak 

Bthers did It—who they 

‘ranged. parineranips_how they made Spaacts with 


turers-—how, letated oy 
Tade—how you c 


THE FIRST STEP 


‘The first step in getting your Invention ready for mar- 
Kor tr to make a\dated record of {ton our “invent 
Record” Form. This Form Eh filed out and 
Feega wil be inyatunble” co vou Tater jm ental 

the date’ ot 


GET YOUR TRAINING 
IN COYNE SHOPS — 
WITH ACTUAL 
RADIO EQUIPMENT 


Get ready NOW for your great Victory future In 
Radio Communications and Electronics 
New streamlined training at COYNE covers latest 
developments in this feld—prepares you for U.S. 
Government License test quickly, easily, Fas 
isting, well-paid work in Alferal Commtinin: 
ion, Broadcast stations, Merchant Marine, Pol 

Radio. "LEARN-BY-DOING "at Coyne! 


VL FINANCE YOUR TRAINING! 
Lulsion, after graduation: ian 
Ba halocy ahoteandae eee Gone actin pares 
time work wile at COVNE to help Sey Tia 
Petes Realiob Service when trained. Facilfeies 
‘men with physical handicaps. Ask for detailst 


ELECTRONICS AND TELEVISION 


ico-comts ¥ou nothing-—and it immediately puts yoo oo 
record as the originator of your device, 
Proteet Your Invention NOW! 


Je have many letters in our files from manufacturers 
reyes Vontions: Today's demand tor new devices 
Protect 


‘world af ew opportunites Ge 
practical Coyne’? to raising. mer 


FREE BOOK! Mail coupon. ect facts now. Big 
her 


Radio Futute for trained” men, 
30, Se 
SoS's Pachinn Sty Sep aaa, 
“Your Future in 


gaa‘belt Your rmrenuions 


1 tnderetand that's requent does 


AME. 
ADDRES: 
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Write or Print Name Clearly 
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AUDELS AIRCRAFT WORKER. . 
‘Answers Your Questions gu 1—Alreraft Materials, Terms, 
neg aathematcs, How to Flee 


2 Biveprints, Working 


Dais, Symbols, Army & Nary Specitieations, ete. 


AUDELS SHEETMETAL 
» PATTERN LAYOUTS. 


fenes 18 answering your layout 
‘etal work ineluding Pattern 
"Shop Provedure 


Anportast facta, nesor, posters in every language ie. inte 


WELDERS GUIDE 


AUDELS ANSWERS ON. 
BLUE PRINT READING 
Bf eh i AN AUDEL GUIDE IS A GOOD FRIEND! 
AUDELS. NEW MACHINIST & Use the brains and experience of others in these Guides of the 
TOOLMAKERS HANDY BOOK $4 Trades. Save time and money with right methods, short cuts, 


labor saving ideas. CHECK NOW You can look over any Audel 
. Start the Easy Payments if satis 


pu----CUT HERE={={—={==— 


1 
AUDELS MATHEMATICS iM Al L O R D E R 


& 
CALCULATIONS FOR MECHANICS $2 \ THEO. AUDEL & CO., 49 W, 23rd St.,New York 10 


see ee eee ee eee | Please mail me for 7 days’ free examination the 
Praca cheats tro Selaning ow to Sy comet. Hhooks marked (X) below, T agree to mail $1 in 
cee ean ere Pir ry lays on each book or set ordered, and to further 
AUDELS AUTOMOBILE GUIDE are $1 a month on each book or set ordered until 
Ihave paid purchase price. 
[1f Lam not satisfied with Guides I will return them, 
5 Auidels PUMPS seasons nconresone 


Silden 
companion. 


int i 
Hlandard book for mechanics, New fluld drive covered 


AUDELS DIESEL ENGINE ttn a 


nilng of radla including Freaueney 
Troma & Marine Hadis. Por raaig 
a 113, Da 

nt. Moto, aniow Qucatons & Answers, Reference tndes 


AUDELS HANDY BOOK OF 
PRACTICAL ELECTRICITY 


MECHANICAL Dictionary 
AUTO GUIDE. 
MARINE_ENGINEERS HANDY BOOK 


Mechanical DRAWING and Design 
MILLWRIGHTS and Mechanics Guide 


ing of eletriclty. 


AUDELS CARPENTERS & BUILDERS 
GUIDES—4 Vols. ...............$6 


‘A practieal Illustrated trade assist ‘on modern coosirtion for 
Carpenters, Joiners, builders, mech 

Solk, 100b pares, foo tilaseeation 
ocket size, Wold seperately $1.50 4 


AUDELS PLUMBERS & STEAMFITTERS 
GUIDES—4 Vols. . $6 


elle 


" Endorsed Pook: 
AUDELS ELECTRONIC DEVICES. $2 
‘Tells What You Want to Know About Blectric Bye. Easily Under- 
‘Hood, Covers phatovelectre cells & thelr applteations Amplifiers, 
{minatisn, Prewences, voltaze, photocell, tubes, Oh’ Lan: 


AUDEL, Publishers, 49 W. 23 St., N.Y. 10 
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Tf You Have Had to Wait 
for Your Copy of 


WEBSTER’S NEW INTERNATIONAL 
DICTIONARY, Second Edition 
This 10 the Reason: 


Tie stoning of paper has made unavoidable a 
festriction in production and heavy govern 
ment needs must be supplied—all in the face of 
the greatest civilian demand for the Merriam 
Webster in our history. Naturally there are not 
enough copies to make possible prompt delivery 
to everyone. Please wait x patiently as you can 
for your bookseller to supply you. 


GET THE BEST— Even If You Have To Wait For It 


ENLARGED, REVISED EDITION 
of AIRCRAFT DATA BOOK 


emnment Printing Office: professional and busi- 
hess offices everywhere, Contains 600,000 Entries 
“122,000 more than’ in any other’ dic 
72,000 terms illustrated, 3,350 Pages. 


the book ercratsme 
chanics and shop men have been wait 
ing for—hes more thon two hundred 
pages of dota on oirplone building, 
19 ond shop practices; prepored 
3 experts who know the proctcal ways 
to speed work in every department. 
PRACTICAL - HELPFUL - NEW | SECTIONAL INDEX OF 
ers to hundreds | AIRCRAFT DATA BOOK 
cof quesions about mterils, methods, 
Special tols ond similar subjects. Drow 
ings show how to fabricate Plexiglas, 
codhst welding torches, identify civets 
‘ond sheet moterial, Install cable tr- 
tminals, reod.blue-prints, AND IN A 
THOUSAND OTHER WAYS how to save 


time and increate your usefulness in Supreme 


‘Authority’ 


DRAFTSM EN 
NEEDED 


a 


Toi cy toon ‘the coupon be- | suinematis, Secon 7 
yout copy willbe sent posal | "en mete! ayant. tone 
atonce. ry 
‘hare Tech ts paricolarly fi 
produce such @ reference Book = for 
oro Tech's sole bsinens for yeors has 
teen the traning of circa mechanics 
tend coroncuiial engineers for industry 
forthe Army Air Forces. 
TABLES AND CHARTS 
Hundreds of special drawings never 
before available n any data book have 
been especially prepared for this one 
DRAWINGS AND SKETCHES 
The Aircraft Data Book is profely 
luavted 9 any person can cleorly une 
stond moder erplone contruction. 


AERO INDUSTRIES 
TECHNICAL INSTITUTE 


5247 W. Sen Fernando Road 
_les Angeles 26, California 
Section 


FF reoloh Hemphit, | $2 
AERO President 


industry ig clamoring for 

pore draftaien fon We 
fob cant tart until plans, ar 

derawh  huitdines,nizpianes, mech 

‘ i ar 

nu board, so iva ne wonder, Ohab tery 

Bae eAne poo ore araftsmen, are needed 

BES fs Woed°Cad De" Wpostanitice tor advancement reat. 


Learn at Home in Spare Time | 
Begin now to tun spare hours tnto money. Be a drat 
Be SriRe wosaerten Sosortuntles for promotien iat exit 
ow. Ng experience or arti talent needed, You don't 
ave tb lesve your brevent Job whiielearning, Usespare te, 
Arian Scot Dept 0026, Drs et th Set, cage 37 
‘Geotiemen: Send we FREE 
tog in subjects checked below. 
Crafting and Desizn 
for men and women 


Gentlemen: Enclosed find $1.50 (check, money-order) for my 
WW copy of AincRAFT DATA BOOK. 


BE some 


BE Street Address 


‘Shipbullaing 


24 Buy Wer Sevings Bonds and Stamps regularly. POPULAR SCIENCE 


a ,, VALUABLE HOME TRAINING KITS 


TO HELP YOU LEARN 


's practical SHOP-METHOD training aid 
Prepare for good jobs in America's BIELION 
yy and Nuvy— 


FOR YOU?" 


a hy DaFORESTS 
Dr, Herma A. DeVry, inventor oft 
Stee sod DeVitY CORPORATION, manufactures 
z DsFORESTS eflctive Employment Service oflers you a 
 DuFORESTS unique oyent . 
lock apse at with Light Beam Trane var wart in Bao and Electroie, 
mlaiva, you bulk an Avis : al 
‘lost, practi expertance 10 ou 
Tielive SWAY TRAINING METHOD. 
IMPORTANT! Tho apply of thou DeFOREST 
vis limited. ‘They wi 
Tao Radio P 
how lado works, ‘Don't delay! Mai td soar 


ir own ara Fao 
ald of DEPORESTS ex 
¢ Home-Movie-Training 


DEFORESTS « Seer 


{TODAY 


TRAINING, INC. 
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Follow 
this Man 


Secret Service Operator 38 is on the job 


JLLOW him through all the excitement of his chase 

‘of the eouaterfet gang. See how a eraity operator 
works. ‘Telltale finger prints on the lamp stand in 
the murdered giti's room! The detective’s cigarette case 
fs'handied by'the unauspecting gangster, and great 
Inystery fs solved, Better than fiction. 1's true, every 
‘word of it. No obligation. Just send the coupon and get— 


And the best part of tall is thia-—<it may open your eyes 
ih Fen cepemruniy for YOU pera. well a 

Rages Pint Expert. This isa young, fer-rowing Pro" 
{esnton, This school has taken mea and trained them for 
Kin offical ‘positions: ‘This is the kind. of work 
would like, Days full of excitement. A regular mondhly 
thlary. Rewards, 


Can you meet this test? 


ible for you 
"also send the 


INSTITUTE OF APPLIED SCIENCE 
1920 Sunnyside Ave., Dept. 1362, Chicago 40, Illinois 
—- 


Institute of Applied Science 
1920 Sunnyside Ave., Dept. 1362, Chicago 40, Illinois 
Gentlemen: — Without any obligation whatever, send 
‘me the Reports of Operator No. 38, also 
Free Book on Pinger Prints and 

fterature will be sent 


: 
1 Easy Terms Offer. 
IH stating age. 
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AVIATION 


FOR YOUR CAREER 
PLUS WAR SERVICE 


AT THE SAME TIME 


2 Fe Belore you are 18, MAKE YOURSELF THE KIND 
OF MAN THE AVIATION INDUSTRY OR THE 

AIR SERVICES WANT... THE KIND THEY 

CANNOT DO WITHOUT .’. | so you can AD- 

VANCE RAPIDLY, Since 199, Curtiss-Wright 

Tech has boon specialising in modern and_pro 

ers and 

nvslved) 
Include name, address 


<URTISS 5: 


WRIGHT 
TECHMICAL CY INSTITUTE 


GRAND CENTRAL AIR TERMINAL 
Glendale (Lox Angeles Co.) California 


ners ond old-timers rave over 
this easy war-time speed:up" 


‘Total Price $12.50—Easy Terms 


Now for the frst time the world 
of machinery is concentrated in- 
{o,f ‘complete 3-volume course, 
Vitauiy necessary for all Machin- |, 
ists, Quick ‘Training Course for 1 

yginners who seck good pay |! 
jobs in Machine Shop Work. 


HUNDREDS OF DRAWINGS 
AND TIME SAVING CHARTS 


‘SEND NO 
MONEY! 


Modern Machine 
thin 7 days 1 will either retarn shipenent | 
Basco" mentntcnth SHN'30" i pel Ta 


Address... 
(Cty and States ees eeeee 


POPULAR SCIENCE 


MoToR’s New Auto REPAIR MANUAL 
shows you how to service and 
repair ANY part of ANY car! 


No auto repair Job is too tough 
‘when you've got’ MoToR’s AUTO 
REPAIR MANUAL! YOU can re- 
pair anything from carburetor to 
Fear end—quickly, easily, right! Just 
Jook ‘up ‘make, model, and the job 
in the quick index—and s0.to work! 
Glear, iilustrated instructions lead 
you step by atep. 

‘To make such an amazing book 
Bodie. the engineer-editors of 

foTOR Magazine collected and 
roke down" 150 official factory 
shop manuale for. y 
the vital "repair in 
need, dove-tailed it al 
to ONE handy, easy-t 
book. 


No Other Manual Like It! 
This BIG book—6410 pages, 
8% xX 11 Inches, bound in. stur: 
cover—brings you nearly 200,000 
aerviee, repalr, adjustment,  re- 
placement, tune-up facts on ‘every 
ear bul from 1935 to 1943, More 
than 1000 cut-away photos, dia- 


‘spotted ail 


‘Same FREE 7-Day Ofte: 


For, mechanics, truck spe- 
Glalists, service stations, 
fleet oWners. Covers EVERY 
Jobvon EVERY ruck made 
ines 19861 1400 pictures, 900 
‘Bates, 300.000 facts. ‘Used by 


Ree Pace watt demon ce 
Resiees cumtthe tin iar 


inalng, size Bix. 
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Now YOU Can Lick Any 
AUTO REPAIR JOB! 


IN LESS TIME=WITH LESS WORK 


MoToR’S TRUCK REPAIR MANUAL 


i "Srplems, 
Cnerators; Clutches, Traps” 


grams, drawings show you ex. 
Selly WHAT todo and HOW 
foido tt Used by the, U; 
‘Kemy, trade and technical 
schools everywhere, thousands 
of auto servicemen. 
Now YOU-without cost— 
in nee for yourself what 

ook MoTOR's Auto 
Manual really is. TRY t—Fi 
for 7 dayal Lwita first-hand how 
{8 can pay for itself the first few 
times you use it. 


SEND NO MONEY 
7-Day Free Examination 
ast mail coupon below—without 


froney? When’ the postman 
Brings your book, pay him noth 


Clear, Pictured Facts on Every Job 
‘on Every Car Built Since 1935! 
000 service and repair facts 


Oldsmobile 


this is the greatest time-saver 
and work-saver you've ever 
seen—return book in 7 days and 
pay nothing. Mail coupon to- 
day! Address: MoTok Book 
Department, Desk 2B, 572 

Madison Ave., New York 22, 

New York. 


"Torque, Wrench, 
Motor; Engine Clea 


Fuel, Cooling, Lubricating 89 ‘Trans- 
gisslons: ‘Universaisy Front Ends; Whee 
Heat Endsy eta. 


Applies on New 


MoToR Book Dept..Desk 2B, §72Madison Ave..NewYork22.N.Y. 


Covers ait types Gasctine ME Rum’ to me at once: (check bax on, want) 
maginey: Bitsels and’ Ges! ‘woteRs AUTO REPAIR MANUAL. (formeriy “Maron 
Fuel Srateme,, Gover "shop, Moruat"). Tf O.K, X will remit $1, tn 7 
Starter: parinere (65 9 fn all” Gtherwise T wail ue 


ys. (Foreign price, remit $7 cash with 


SAVE Bt, Shek ere 1F encist 
Or money-order) WITH coupon. 
costs. Same T-day return privilere. 


State. 
‘tall payment, (check 


Spans | 
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AVIATION NEEDS MEN 


WET LEAKY WALLS quickly 
MADE DRY AND BEAUTIFUL 


STOPZIT is Guaranteed To Do The Job! 


As An Aviation Speci 
Send for free booklet outlining courses 


Tat i conta moog aman fr TRAINED STATE nT 


vital, ble work to be 


to take their place | B. S. Degree in 27 [Monies 


You big dividends 
complete sory and 
soon. Fill in and mail the coupon now for decails of 
tither flight of technical cours 


ed, Sect 
"Sarvering, Drafting. 1 1 Law Iiving coats, 
Glot year, nter March, June, Sept, dan. Ci 

‘a 


Embr idl 
School of A 


tion 


Dean of Enrollments, Dept. 9. P om | 
bout Aviation Training. at Embry-Ridl 


Flight Traini 
Aircraft Engine Mechanic Course 


C, 


Piaranacans 


RAYE BURNS SCHOOL, Dest 8, 


MONEY IN RABBITS-CAVIES 


ulty of topnotch, pho= 
timmediately, Write 


Oldest, Largest, Best Equipped Photo Schoo! (Founded 1910) 


[ EW YORK INSTITUTE of PHOTOGRAPHY 


or est Sard St NeW YORK Fes ope Se 7 amen, 

part. 1 C2 | sh ae 
af eet ae 

Day Gigs ead a ee TSO Roti ible 


9 DOORS O_OVER 50 PaSS, IS LssTOATION, 
ferme: ‘un wow courteré Pucnen comes: ~Free Examination 
Ssccmartont You AL ENODeINS ban orate 
ors naa an ee neeetiga ore epee 
PUMPS op epi na vpenmnperrenemenye| 


HYDRAULICS ‘ - Fao, rere 9 wat 28, Ys 8 


AIR | x Send postpaid AUDELS PUMPS, HYDRAULICS, 


IT deide to heep it 
COMPRESSORS w. mo 


Just as plastics are vital to modern transportation— 
in streamlined cars and trains, fighting planes and 
fucure air taxis, PT boats arid cargo carriers—so also 
a knowledge of plastics can be vital to you. . . and 
can take you farther and faster in your chosen career. 


‘There is a tremendous demand for men and women 


CHOOSE YOUR INDUSTRY 
WHEN YOU KNOW PLASTICS 


intone as devi 
en fabricator motets, tuperioende 
vdusery and enter 
‘Arm the mao 
which plastics wil 
jeded are: Airera 


lien "shoes, Sctentbe AP} 
me Building~Mardwate an 


esearch Departmen 
Incidentally, a an incre 


“a 
The coure iso thorough sod ficien 
to step righe into xy pow 

So ad eeey on who deal 
“Env 


ene acces. soca chan 
thorough and praccal ap 
proach tothe held of Plater 8. WC 


YOU CAN LEARN AT HOME EASILY 


Few subjects are s0 well sited vo home study 28 


ics Industries Technical Institute, Dept. 
626-D La Salle-Wacker Bldg., Chicage 1 


trained in this exciting new giant industry... The 
future is so vast that some predictions seem exag- 
gerated—almost fantastic—but the fact remains that 
plastics are already important parts of many major 
industries. 


GOOD JOBS NOW and at WAR'S END 


Now a vital, growing war industry, plastics look forward 
to peace-time developments of unlimited scope. These new 
‘materials may be used for fabricating buildings, complete 
automobile bodies, intricate new machines, new systems 
‘of communication. When the war is over and competition 
for jobs is really keen again, will you be all ready to go 
ahead with an industry that’s really going places? Will 
you have the knowledge that employers want—the training 


for a big-time career in plastics? 


TRAIN BY AMERICA’S ORIGINAL PLASTICS SCHOOLS 


You won't love» minute from your present work 


portunities for men and women with plastics 
Training. The course i ilustrated with hundreds 
fof drawings and pictures~prepared and super: 
ised by recognized plastic authorities 


NOW IS THE TIME TO ACT 


Find out how the Plastics Ioatieute can help YOU. 
‘Mail the coupon for your copy ofthe large FREE 
booklet "World of Plasicn” I is crammed wich 
ble information about plastics, 
plastic aieplanes and other wes for this 
well as about 


NOW to let 
succest..send the coupon TODAY, 


INDUSTRIES TECHNICAL INSTITUTE 


1220-0 Chanin Bldg, 626-D LaSalle-Wacker Bids. 
‘New York 17 


FEBRUARY, 


1944 
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LEARN ELECTRICITY 


HERES THE QUICK WAY TO AN 


PSE NAL 08; bene velit INTRODUCING AMAZING 


AUTOFYRSTOP 


/ECOME AN EXPERT 


AccouNTaNT 


ADDRE 


Te RONALD 


PRESS COMPANY 
Publishers + fstab. 1900 
SEA 


‘ST 26th STREET| 
NEW YORK 10, N. ¥ 


(GW AIRCRAFT DESIGHING ond 
ENGINEERING This New Woy at Home 


Don't let the pressure of these busy times make you training will be direct-from-the-industry—trainin 
lose sight of your own future. Start to train now for which has been approved by the other large ‘arena 
a career with better pay-and unlimited op uf 
ities for advancement. With this new “boi 
evurae, from a well-known, long-established organ- 
ization which has been teaching aviation and a 
airplanes for a generation, you can earn a covet 
ioe diploma just by using part of your spare time. 
1¢ lessons are so interesting, many students finish 
tar ahead of schedule. 
Needed NOW —Trained Draftsmen and Engineers 
To Help Build America’s War Planes. Needed 
TOMORROW — More Trained Men and Women To 
Help Bulld The New Difterent Revolutionary Planes 
ee ‘s Great Peacetime Future 
Previous is unnecessary. You learn at home 
funder individualized supervisise, There wil be no 
Joes of any income or time from your present jb. And 
‘ou'll be proud to tell your friends that your school, 
yyan Aeronautical Institute, is operated as an affil 
ate of the famous Ryan School of Aeronauties (teach- 
flying), y and the reat = Ryan Aeronautical Com- 
pany (designing and building airplanes). Thus your 


Do This—Then Judge For Yourself 
‘Your time is the most valuable thing you have. You 
‘most 


et i eta the doo hehe 
ing the door 
you've thought posable ang locked up fo for 
Hes Kigortest hueresting wor you On 


Arona Dratting 
At NO EXTRA COST 


Every R.A.L student 
gets this complete, 
prof 


equipment set, without 
additional ‘charge. 
‘There is nothing el 

to buy—no extra costs 
to bother you as you 


progress toward your 
valuable diploma— 
your ticket to a new, 
exciting, high paid 


Please send me, without any obligation on my part, your 
FREE 24-page book, “NEW HORIZONS OF OPPORTU- 
NITY," with 60 illustrations, and full information on R-A.L, 
including cost of training, and on job opportunities both 
before and after graduation. 


A 
I 


Full Informatio 


Age. 


State. 


=--------- 
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The set of 
books 
that makes 


MASTER MACHINISTS 


and leads to bigger pay! 
his Dig home-study and reference course gives you the 
Practical facts on machines And tmethods you need to ade 
Vanee in machine shop work. Take advantage of the other 
fan's experience as found in books, to solve your prob 
ems, increase your eMiclency, with 


The AMERICAN 
MACHINISTS’ LIBRARY 


‘shop practice was written for, practical 


lives You the best methods for every Kind of machine shop 
inthes, drifts, aad other machine tools and 
iF operation automatic screw machines. seas and 


duction, Jig. an 
ies tte Piatniy itien completely dhasated 
‘of hitip ‘to the machine shop ‘wants 10 


Metal surfacing 
the beat kind 
advance t 


HERE’S THE 


HOSPITALIZATION PLAN 


YOU'VE BEEN LOOKING FOR! r 


YOU THESE REMARKABLE 
BENEFITS IN CASE OF 
SICKNESS OR ACCIDENT 

Hospi. a Many a man 


aes of W080, 


$1,000 age and 
ot 


1 Aooress_ = 
1 any, 


SEND FOR THis 
TIME SAVING 


(2) 
Peelers HMITE 


Ww Calculator 


«Quickly! 
Any Ohm's Law 
Problem solved 
with one settin, 
Of slide. All values diect reading. (236°<9") 
‘Send only 10c in coin to cover cost of handling. 
OHMITE MPO. €0. 3 Hlourney St., Chicogo 44, Ill. 


ENGINEERING 


DEGREE IN 
27 MONTHS 


WANT a permanent busi 


DO YOU: 


Now Plates CHROMIUM! 


ALSO GOLD, SILVER, NICKEL, COPPER, ETC, 
Wor Increases 


Buy Wer Savings Bonds and Stamps regularly, 


MY COUNTRY 
SWEF 


ike these note 


RY 11 


“Ameri 


a thould peak 2 
°F. A, 8., Indi 


Seeinnings 
express my Joyful 
YF. On Minot 


*Actual names on request, 


Pictures by Professional 
Models. 
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SEE HOW EASY IT IS! 
TIS OF 


and y 


To those who think 
LEARNING MUSIC 


is hard... 


© Perhaps you think learning mu- 
sic is a tedious grind. It isn't any 
longer! Long hours of practicing 
humdrum scales and hard-work ex- 
ercises are over and done with. 
You have no excuses .. . no alibis 
whatsoever for not getting started 
toward musical good times now. 
For, through a new, easy, pleasant 
method, you can now learn to play 
right at home—without a private 
teacher—for only a few cents a day. 
Learn to Play by Playing 
‘The lessons come to you by mail 
from the famous U. 8. School of 
Music...complete instruc- 
tions, large, clear diagrams 
and all the music you need. 
You study with a smile. 
You learn to play by play- 
ing real tunes by note. 
And it’s all so easy to un- 
derstand. First you are 
told how to do a thing. 
Then a picture shows you 
how. Then you do it your- 
self and hear it. 


nusic has al- 
‘ue dream— 
judy method 


come to 
‘Over 7 
this modern, easy as ABC 
member, no matter what instrument you 
choose, the cost will average only a few 
cents a day. 
‘Our illustrated Free Booklet full 
Jains this remarkable course, It shows 
joW you can learn to play quickly, and 
for a mere fraction of the cost of old, 
slow methods, So decide which instru: 
ment you want to play and mail the cou- 
pon today. The fascinating Free Booklet 
will be sent to you at once together with 
a “Print and Picture” Sample. U, S. 
School of Music, 82 Brunswick Blag., 
New York 10, N. ¥. 


four rescue, 
,000 people have studied music 


ex- 


PRINT AND PICTURE SAMI 


a 
D BOOKLET 


Print and Picture Sample, | 


ected belo 
eg | 
ti 1 

Tener Banjo Sther Instrument 


(PLEASE Pain) 


If you're tired of just look- | fie i yo se wT VW Gato mat a | 
ing On at parties—it youve Low iat ee 
envied those who could enter= Tine TOME Cowon panteard 
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REY ee or 
ELECTRICITY | 


© AUDELS HANDY BOOK OF | HucTmony 


4" HANDY 
IE 
E 


thority and a handy belper 
that answers your questions, 
@ INSIDE TRADE 
INFORMATION ON 


fee Dawe 
Bibrer Wiring Cable Spe 
‘Meters-Butteries~Transformers 
Elevators ~ Electric Cranes = 
RailwayeeBells-Sign Flashers 
‘TelephenecIgition-Radio Prine 
ciplen= Refrigeration Air 
e~Ait Come 
‘and many 
‘Applications expliined «0 
a ean understand, 


‘pamper aieoly 


ie jie 


sR cree cation a 


1340 PAGES 7, 


H 
READ FOR 
PROFITE Eetnoce 


..to go to College? 
-- or to enter a Profession? 


uch ox Accounting, Architecture, Nwrsing, Dentistry, 
Teaching, 5 
Optometry, 


.or get an Offi ice Position? 


"To get anywhere, you pe MUST, foish tah § 

Pinion ‘can complete 
in SPANE 

bosinens,  Sndoatry 

fealt for HLS. mubjecte 

ad complete ingle aubiects tt Genied. ‘Low tulle, any 

‘chiearo, ‘endorsed ‘hy edsea 

school edu WW. Write TODAY 


‘American School, Dept. H246, Drexel Ave. at S8thSt., Chicago37 


Gentlemen: Send me FREE information covering special train 
Ang in subjects checked below. No ot my par 


Adérem . on 
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HOW 70 GET AND KEEP 


Goop 
EYESIGHT 


Do youwant perfect 20/20 vision? Would 
you like to throw away your gissses?” Great numbers of men. 
Nomen and children ‘fave. improved and strengthened thelt 
Eyes by Using the famous Roas-Rehnet Method..n teste 


Get Better Eyesight. 


Now you can get the entire 

fusely illustrated, includin 

Eye, Torting. Kit, with ‘charts, "ah 

‘weekly improvement. If your book store 

3 have it, aend one dollar. Daive 
tpald, subject to re! 

Sou are not satisfied. Order today, 


HALL PUBLISHING CO. 


BLOOMFIELD MILLS 4, MICHIGAN 
PLAY GUITAR 


BR ine Hg 


reciprocal give 
‘Sines and tangents of numbers. Fine black 


'$1.00, in leather 
‘i not satiated. 


FAVELUA SALES Cou, 21-B West Broadway, New York 7,H.¥. 


What Every Mason Wants 


A We have Masonic books and lodge sup- 


plies for Blue Lodge, Chapter, Com- 
Ber 
Fellows, Knights of Bythias, Knights of 


h 
EZRA A. COOK, Publisher, P. 0. Box 796, SF, 


MEN, Feel Years Younger! | 
Amazing, confures-old Mindy Secrets stimulate extra system, 
cine, No operations. Benefits: rate tia eed aes 
FREE information sent in plain, sealed envelo 
Sddress today to Basie Science, 67: 


SUPER JU JITSU 


NOW GET TOUGH 
DOUBLE-QUICK! 


Learn how YOU can be di 
Tick brutes twice your size 
your bare bands, Coen when 
iF'unbelicvably efficient ee 
Bed oxlike muscles 


cous. 
ie Bony 


dy 
offer and Peis guarantee, ‘say Oey ato FREE 


DETAILS. Nelson Co., 321 S. Wabs 
POPULAR SCIENCE 


SURPRISE YOUR FRIENDS WITH 


thete TWO HOLDS used in 


COMMANDO JIU-JITSU 


CHOKING STICK 2 


HIS js the authentic picture course in Commando Jiu Jitsu with every old and 
Wr RYERE CORY, new hold, blow, and throw illustrated in clear drawings and actual photographs, 
It takes the mystery out of Jiu Jitsu and makes it easy for anyone to learn quick- 
ly. dust a few hours practice will make you a master of enough holds to give You 
protection from bullies, thugs or hoodiums even twice your size and weight. 


d for us- may, result, This is not a plaything, but a 
Choking deadly. weapon. 

Stick, Defenses, holds, throws, and disabling 

Blows never before bui in published form. A 

few "flash" moves with the Malay Choki 

Sick makes ‘you master of any ai 


ery when you 
$oe, of, four toved “one 
ie Teal heroes are not the men of i 

Dut the ones who have the “ienow how 

Chiidren oF irresponsible Person Practice men whovean ine thet bende 18 8 ool, a 
rt jangle Choking swift, and knowing way when the emefgenc 
Buick ‘must “bev done with  alls"for someone to step forward. and’ take 
reat care or serious injury the sifuation in hand. 


RUSH FREE COUPON peter spots is wane, We 
Jupale Choking Sticka—same size and type as ned in Malay” Sunale 
‘aid exactly the same as used for illustrating this Commando Course 

tau A practical, useful, weapon that 

in the ands of' those who learn to 

n't wait untit the supply of Choking Sticks is 
af piula ine coupon, beng cath, money order, ox etek 

"AND Gnoking’ Suck, 


Nas 
WILCOX & FOLLETT CO., Dept. 32 
leone’, i 
98 é 2 re ede oe 


SOMMPRAM Xo.extra charge to those who 
PRPTMGEPED order tow. Te vicious and) \\\\ Cy (camer emstanee fr 8.98 

Seadiy weapon of the Malay Cy Sora Soar 
Savagersthe Jungle COOkinE 
Sticke Smati supply. One 
Suck’ will be sent free with 
each Manual while they last, 


WILCOX & FOLLETT CO., Dept. 32 
1255 S. Wabash Ave., Chicago (5) Ill. 
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“ Bernarr Macfadden, founder and orig- 
inator of Physical Culture Magazine— 
now again on sale ia a new format at 
all newsstands. 


ae 
HELP YOU 


STRENGTHEN YOUR EYES 


With this Remarkable Series of Exercises 


Are you bothered with eye strain? Like thousands of others, 
Ou May relieve overworked, sulfering, cited eyes if you f 
low the advice of Beroarr Mactadden.” Remember, Mr. Mac- 
Jadden, ‘at 7) years. of age, bas perject vision—needs no 
glasses! “Now you can know some of the secrets of eye 
strengthening he has discovered. 

"This course of exercises comes to you in a 21 
to-read chart in color, complete with easy-to-un 
structions. ‘They'll amaze you with their beneficial results. 
Send for yours to-day! 


SOLD WITH AN UNCONDITIONAL MONEY-BACK 
GUARANTEE—ONLY $1.00 


Mr, Macfudden that after a short time you 
probably will be able co feel tangible results from these ex 
Cises that he offers them to you with an unconditional money- 


back guarantee. If you are nor satisfied, you may. return 
chare “within 10 days and your, money will be refunded. 
‘AREN'T YOUR EYES WORTH A DOLLAR BILL TO YOU? 


SEND NO MONEY 

Merely pay the postman $1.00 plus 12c postage and han- 
dling ‘charges. Oreif you serd your check or money order 
of $1.00 with the’ coupon, we will be piad to pay postage 


MACFADDEN FOUNDATION, DEPT, 32 
535 FIFTH AVENUE, NEW YORK, 17, N. Y. 
Please send me Bernarr Macfadden's "Thousand Shift’" eye 


course. “T-will pay the postman $1.00 plus 13¢ 
andting charges. [) Lenclose $1.00 (check or money or 


Name, 
Address. 


City, 


BE AN ARTIST! 


Trained Artists are Capable of 
Earning $30, $50, $75 a week 


Use Your Spare Time to Prepare for = 
Profitable Art Career! COMMERCIAL ART. 
DESIGNING snd" CARTOONING—ail IS 
ONE complete home study course. No pre~ 
Vibus Art experience necessary —we tench 
by our practical method TWO ART OUT: 
Your practical met 7 
FS FURNISHED. Pull information in 


ere Se, SFA tan 


wasn 


SERENES 


NEW 6 ower PLAST 
7-ADDEd 
FEATURES 


ENGINEERING, Broadcasting, Serv~ 
Telng. Electronics, Aviation, ‘Marine 
& Pollee Radio taught thoroughly. 


4s weeks’ Engineering course equl 
alent to ‘college radio work. Ail exponen low. C 
Sducational. Catalog five. 


jalparaiso Technical institute. Dept. 503 Valparaiso, Ind. 
AUTO-HYPNOSIS: Key to Success 


file 

th 
‘Send today Tor free information,” Selenes 
Wot 


‘Denver 4, Colorado. 


6 for may Pree, Boo 
itt 


"How tw Become 


cadthenity fcorrcet een ans ses 
iy arate cog sateacion 


(STITUTE, Studio 136d, 64, LakeSt., Chi 

4 

N 

This Horse-Shoe 

Ring, hand-made, 
hand-engraved, in- 

laid with simulated 

pearl, is a KNOCK- 

OUT! Shoe and 


shank of everlasting 
Monel Metal is 


GUARANTEED 
20 YEARS 

Supply is limited rush your order! SEND 

(ONEY. Pay postman only $3.98 plus ex- 

cise tax and postage. Return for refund in five 
days if not delighted. 

AMERICAN JEWELRY CO., 

Dept. 10-H, Wheeling, W. Va. 


Results GUARANTEED 
Soe 


GETINIO RADIO 


a! 


Shortages in trained, skilled men run into 
the hundreds of thousands, One of the biggest 
fields is RADIO, with its many fascinating 
branches, Wartline demands for Radio men 
are tremendous and will continue UNABATED 
after the war, That's important to you. You 
want training’ in a fleld that will continue to 
Advance. National Schools offers you a. tme- 
tested method of Home ‘Training which hag 
helped ‘thousands of men to more pay, and 
unlimited opportunity in the growing RADIO 


inating car 


Shop Method Home Training 


bya =. Established Resident School [Command Any 


rin Radio, 


Get Ready For Your Opportunity... short time, so you can hold a good job 
It's Hore! Radio technical men are need: fascinating field. Furthermore, | Of These Jobs 
ed everywhere; afleld in action, and at comme equipped for an ever bigger | Radio Expert 


struction | Electronics. Engineer 


ein industry! ‘Trained men are career in the years of rec 
eded in the Army, Navy and Air and after the war. 


vice and Civilian felda: Now, in answer TRAIN DURING 
MILITARY SERVICE 


to repeated demands for Trained Radio 
ational Schools has ex- 

jus Shop Methods so you irvice in Army 

ean qualify right at home. You can Gov'tservice you 

quickly prepare to be of greatest serv- a malntain most 

frequency apparatus to 


ice to your country ft. "Yes 
irplanes, submarines, ete. Duplicate The Success 


right at home, in yo -e time. Na- : 
Get promotion "in rank and ‘In- 


are Sreastd pay simost fous the start if These Graduates 


ing will definitely establish you, in a 
ional Schoolshas done 


TREMENDOUS POST WAR DEMAND sic winia Rt 


ahead in life. Your trained 


My": Previous Experience Needed! tin can gc i'ov at's 


Fae NON om Bp Ra : 
HreeiFics Wentinghouse and all great manufacturers have many new electronic in- TOUR, ,tchooling helped 
ventions ready to market, National men, because of their knowledge and trainin BB 


ATIONAL SCHOOLS 


LOS ANGELES 37, CALIFORNIA [Fic 


LESSON 


‘AND OPPORTUNITY BOOK 


‘To prove that you can 
io at 


Send. this SAMPLE 
LESSON withouteestor 
Obligation. With it, we 
fill send Fou. bi 38 


boat 
Rare in fadio, ‘Telew 
slon and Electronics 
Stat the coupon NOW. 


FEBRUARY, 1955 Buy War Savings Bonds and Stomps regulorly. 37 


SHIPPED 


FREE ror 


EXAMINATION 


mate, be a live-wire bullder, do remodel 


ractical, profusely 
nelp you 19 


iaded. 
BETTER JOBS— BETTER PAY U?-To-DaTe 
ep buty now at good pay, and be prepared EDITION 


ee ee Be 


i oe a stat 


SMINTTETIP 
gy a 


Proportionately’ Low Rates! 


Twice as Much protection for the Next 4 Years! 


ytd Le ew ens DEE 


Current OW 
9%% 


of annual premium 


ie reat 


Buy War Savings Bonds and Stamps reguley 


DRAW CARTOONS 


BIG MONEY’ 


EASY...PLEASANT WORKI 


Let CHAS. H. KUHN, with 25 years actual expe 
fence in drawing @ ‘dal 


KUHN SCHOOL OF CARTOONING 
420 MURPHY BUILDING Dept.S. INDIANAPOLIS 4, INDIANA, 


nome To MOUNT BIRDS 


HOME TO 

A Animals, Heads, Fishes, Pets; to TAN. 
Be a Taxidermist. Profit and FUN. 
Ponta ceveyourasatic motes. 
TH ea ac ae 

eS Bi a 
FREE BOOK game peur 
ow ssnity sues Wie TOOK 
Send Postal TODAY for FREE BOOK. State AGE. 


W.W. SCHOOL OF TAXIDERMY, Dept. 3392, Omaha, Neb. 


Poaltively un- 
‘Smith & 


H-Standard, 


IFiSend You 
THIS SUIT FREE:3: 


BonUs™ 


Kidneys Must 
Clean Out Acids 


Excess acids, poisons and wastes in your blogd 
are removed chiefly by your kidneys. Getting up 
Nights, Burning Passages, Backache. Swollen Ankles, 
Nervousness, Rheumatic’ Pains, Dizziness, Circles 
Under Ey \d feeling worn out, often are caused 
by non-ors a non-aystemic Kidney and Bladder 
troubles. in such cases, the very first dose of 
Cystex goes Tight to work helping the Kidneys Hush 
out excess acids and wastes, And this cleansing, puri- 
fying Kidney action, in just a day or so, may ‘easily 
make you feel younger, stronger and better than in 
years. An iron clad guarantee insures an immediate 
Fefund of the, full cost unless you are, completely 
satisfied. You have everything to gain and notl 

lose under the money back guarantee so get Cystex 
from your druggist today for only 35¢. 


HERE'S HOW IT'S DONE! 
>t £ gf 
& 

r W 


Ls 


FEBRUARY, 1954 Buy Wer Savings Bonds and Stamps regularly. 39 


|_| MUSIC ror FUN 


Cuts out 90% 
Py of the work in 
= reading music! 


YOU can play the piano almost at sight by 
using the same shortcuts prof ‘use.in 
reading popular music! 

| ‘The MUSIC FOR FUN Professional method 
ents out 90% of the effort and mystery — 


a ka 
popnging ea 
shortcuts quickly... “3 have never hit 
Se ss SPs Sear aoe 
PA rl are ee 
‘Of course if you want to be a Paderewski, you 
should stick to the old-fashioned methods. 
ea Seca ede 
ie Ey 
pad go 
| lessons today——only $1 | FIRST FOUR 
eepered 
| Chuck Dutton, MUSIC for FUN. 
‘1116 Bateman, Berkeley 5, Calif, 


Minois Merchandise Mart, Dept. 55-A, coi.tse fa." 


Learn the: 
founded In 1910. Write for 
Booklet, PS, AMiliated acho 
in principal Eastern iti 


NEW YORK TECH. SCHOOL yi" 


{UST OUT—FOR THE MAN WHO 
WORKS FROM BLUE PRINTS 

“The Blue Print of Today is 
the Machine of Tomorrow.” 
AUDELS ANSWERS ON 
BLUE PRINT READING cov. 
ers All Types of plan reading 
including AIRCRAFT & SHIP 


gone deus | ARMY-NAVY BARGAINS 


ot i Eine Pai eneots 


ay nee. took for first. Tells | Gun sling $ .50 | Cart. belt 

pisgranch Hie and each sym- | Hobbes *50 | Rope lariat $s 
leans. The mn of one eather — .75 | Hessian b'net 1,00 

es fo another. How te Under | Short shovel 85 | 10 Gun Flints ...... 1.00 


4 ‘5th Anniversary Catalog, 1865-1940 308 pages, over 2,000 
AY si Blae Boe KES Sook tor Bese | illustiations ‘of “pistols, ‘riles. daggers, ‘medals, saddica, 
? ( Heal Brings. A, Key Book for Every | etc.. maiied for boc. 1943 circular for dc stamp. 

Picratte New; Compraensive Fuly | FRANCIS BANWERMAN SONS, 801 Srenéway, H: Ys (22) 
Filuserated. Gives Short Cuts. ‘Helps, Hints 


eck} 82 EARN MONEY Fauc.ne 


get this assistance for yourself, | ‘Ne 
ang me toes ue nie 
aX teee inentmatcerses ter | Ske ag a ot en et 
aS eairncc de want fas amex tem | GRRE T\ boise eerie 
ren sao sofernee Prubnr © likenesses. ‘Detailed. guidence for your 
en ET ae ee 


ity tate 
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Add a Language 
To Your Assets 


by LINGUAPHONE 


ITAUAN POLISH 
SPANISH NORWEGIAN 
Speak ) rortucuese FRENCH 
SO ) RUSSIAN GERMAN 
JAPANESE 


or any of 20 other lang: 


Quickly, easily, correctly by 
LINGUAPHONE Ear-Eye METHOD 


This amazingly simple and delightful way to 
learn to speak any of 29 languages in your 
own home is the work of 150 of the foremost 
language teachers of famous universit 

You merely LISTEN to the of native 
teachers. Your EYES follow the text and i 
trations . .. and before you or 


Endorsed by educational authorities, Lingua: 
phone is used by Army, Navy, Flying, Signal, 
Medical Corps and other services; by 14,000 
schools, colleges and by more than one million 
home-study students. Do not confuse Lingva- 
Phone Ear-Eye Method with any other. 


Send for FREE book. Call for FREE Demonstration. 


LINGUAPH ONE INSTITUTE 
58 RCA Bldg. + New York (20), N. ¥. « Cl 7.0830] 


Cleaned Hon 


COMBINED WITH 


Practical Mechanies Simplitied 


a ye 
a 


FEBRUARY, 1944 


MEN AND WOMEN! 


Ke sess: } 


Has your war work given you 


an idea for a patentable 7] 


VENT 


4 complicated, technical mass ‘7 
\ re Seating ar, ta ‘outgrowth DN 
WA fad to do someting betters Va~ (OF 
; fist Serer anne ef ; 
a fuaget "or animproves Cf 


es tha 
feone’ doit 
Cheaper." 


>» 
ie 


MAYBE YOU CAN” *7\ 


CASH IN ON IT!! 


‘The only difference between you and a successful, money- 
making inventor may be that he went ahead and DID SOME- 
THING ABOUT IT! Most professional Inventors turn thelr 


ventions over to a rellable Registered 


tent Attorney 


whose trained staff is equipped to secure a strong patent {oF 


the Inventor with the greatest po 


ible apeed and ata minis 


mum of expense. When you hold a patent you have the 
ight to exelude others {rom making, Using oF selling your 


vention for a period of 17 years... which means that no 


one can cash in'on Your invention without your permission, 


pe 
& 


that it may be a simple invention bother you 
the paper elip, ‘noth 


‘manufacturer can make money on it without buying Your 
ent oF paying you a satisfactory royalty unless he wishes 
risk a sult fn court. Furthermore, most manufacturers 
use to consider an invention for commercialization unless 
Inventor has rat led for his patent. Don’t let the fact 

remember 
“but today, 


1g Dut w twisted wire 


(tis an almost indispensable ‘piece of office’ equipment. 


NEARLY A HALF-CENTURY of 
Patent Experience--At your Service! 


NOW is the time to use your initiative! Your first step, 
Which costs you nothing and doesn't obligate you 


ODAY Tight now. for our (wo bi 


books, 64 pages of fxcis and information, which tell 
fust hiow to go about getting a patent; how to market 


L 


iP vhat kind of sketch 
OF model Ix needed: how 
{fo ‘make \@, ‘proper diss 
owure:* 1s Mmethanteai 
movements: ete, Do you 
‘Want to caah in on your 

fon? It's UPTO 


REGISTERED PATENTATTORNEYS I 

MAIN OFFICE: 940.8 MERLIN BLDG. 
WASHINGTON 6D: C 

Pigmee send, me your books, Patent Protection” ang 

HE SES NR in Sekt 

ane I 


ADDRESS... 


CITY AND STATE, = 
——— ee 


Buy Wer Savings Bonds ond Stamps regularly. “1 


listen 
to this 


Record! \& : pau nig 
SPEAK Grandma In 
SPANISH "st.Sh2ir.... 


Many sufferers relieve nagging backache quickly, once 


FRENCH,GERMAN,OR ITALIAN =| 22%, ci"s, ft 8 nal ete of thei ral ty 


Big opportunities awaiting Americans who speak ‘The Kidneys are Nature's chief way of taking the ex- 
Spanish Learn axa child Iearns"by listening’ to cess selds nnd waste out of the blood. They help most 
hese brand-new CORTINA recordings. Segple pane about 8 ynts x oa. 


Neen ae ere Roaction permits polaooces 
Only 15 Minutes a Day watver'so Nmain‘tn your blood, it my caune naering 
Braise? roots lS Jot, "We painn aoe ee aad 
Coninantone Method tamous | tment. Eating un, latin eweing, ules under the 

eee wae ee ee 
pg Sag es ‘Don't waith Ask your drugwist for Doan's Pile, wned 

4 cessfully by millions for over 40 years. they | 

Seiel wd wll help the 16 miles af Kidney tubes 
ma out poisonous waste from your blood. Get Doan's Pil 


MOUNT BIRDS 


<> Tan SKINS, make up FURS 


‘most satisfactory method. Here is 
the quick, easy way to 

Spanish for PLEASURE 
BUSINESS. INVESTIGATE! 


Peis on 5 Days Approval 
whe Cowtoatone Stneecn ef fe hs 


fo know. Interesting. Get it! 


Write Today--NOW 


inn LLL pe Be Taidermit Buble sani fu We 
Reademy “Specialists rs. fs, Animals Fah, 
‘Suite 452, 105 W. 40th St., New York 18, N.Y. foros. 


Please’ send, ‘me—without obligation—your free 
booklet, I'am interested in (mark) 

COSPANISH = Ci French [Italian German 
Name 38 

Address 


Be Popular—Learn 
the Newest DANCES 
ind DAYS—or ‘or NO COST! 


| ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
| address for Free Vocational Art Test, 

ART INSTRUCTION, INC., 2144 Art Instruction Blg., Minneapolis, Mina, 
| (Formerly Federal Schools, tne.) 


a a Speoidonnartagitie, Propareinapare 
peas cpelae Netra 


egetions. tn 


Grand “Sweetheart” Combine! 
the pin for HER...the ring for HIM 


ind fou mth Fetund pusenses seis 


Eaisr" ot havy Jewelry. 


1 

hen fo 
@ Leslee Ss. in cere reese 
1 
| menreones-cH1CAG0, Inc. Deot PS. 32W.Rendtbh hice 8 
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FIX ANY RADIO 


FOR BEGINNERS OR EXPERTS | — RADIO MADE EASY 


Learn quickly to repair all radio sets. | tet tnie 
New revolutionary different compart: | tn 


NO EQUIPMENT NEEDED 


manures [TRIAL ORDER C 
‘| SUPREME PUBLICATIONS, 328 S. Jefferson St., Chicago 6, ILL. 


cal Radio. @ $2.98 
ioptomentary Mansel) 


EVERY MARINE 
ENGINEER CAN | 
USE THIS BOOK 


Dw New From Cover To Cover 
Al 


DEL: 
MARINE ENGINEERS 
Handy Book 
tise for Marine 


i 
fall grades), Firemen, Oilers 
fachinista and Students with 


Calculations and Questions and 
Answers for Examinations. 


ADD YEARS to the life of your band instru- 
‘ment! It muse last for the duration... Thac's 
book, 


Indispensable 
for Upgrading Examinations 


ment." In ng, 
‘other book can you find such valuable and 


5 and Ready Reference. helpful information. Covers all makes and 
types—wind and percussion. 40 pages of 

1280 PAGES—FULLY ILLUSTRATED Tastructions, 46 illustrations, co help you 

th ‘ake your fastrument last longer. Worth 


‘any times its 10c cost. Get one at your 
‘Conn dealer's store of set 


Send me__coples of “How ToCare For Your 
‘ment "Enclosed ise in colo or stamps for cue 


Learn this 
Profitable 
Profession 


IN 90 DAYS 
AT HOME 


Money-Making Career Open 
to Men and Women, 18 to 50 


ee fall time tncomes ‘from 
‘Others make goo 


mai a Feldent. school. 
independence and ‘prepare. 

by “Qualifying “for, your Dipiom 
be completed in" "ta 

While they learn. ‘Begin your’ training at once: 


Anatomy Charts & Booklet FREE 


Yc) 
FREE, pevtald. 


THe coucece 
0 


Charts, 32-pase 


N 

Appear Feel Look 

SLIMMER BETTER YOUNGER 
with Commander 


TRY IT TEN DAYS 
At Our Expense 


10 DAY FREE TRIAL COUPON—MAIL TODAY 
T Ware rasa, conepony, Dept, A292, 


1 
1 itt per sostman s.08 | 
Sie Pe wet = | 
| 
| 
l 


Vpspsscs act Pe cae 
V sty watt. sensor. 
NAME, 


44 Buy War Savings Bonds and Stomps regularly. 


Wow Them with 


TRICKS! 


Learnin 5 Minutes! 


Betting Card Tricks, Sroamingly 
Funny Practical J 
with’ Apperetes and instruction 


GIANT tL 
asf 


rp before tel 


Send No Money! 
Jost send your name and address on 
fomcents postage when BAGO TU 
arta LES reaches you. 


le & Puselen 
Bromotiy! Hares? 


intent withorser. Seme ranrantee. 
the maigeiun in your crowd. Act no 


‘TRIX CO.,.82W.Washingtoa St., Dept. D 50, Chicago2, 


Inventions Wanted 
Patented or Unpatented 


ntions can now be safely sold. withou! 
‘ou have m practical, useful id 


Chartered Institute of American Inventors 
Dept. 3, 631 Pa. Ave. N. W., Washington, D. CM 


ATENTS/' 


AND TRADE MARKS = 
C.A.SNOWE CO. 


Registered Patent Attorneys Since 1875 
Write tar Free Book and“Certitiation of lnvention” form 
427 SNOW BUILDING, WASHINGTON 1, D. C. 


PATENTS 


PERSONAL SERVICE 


LF. Randolph, 340-D Columbian Bldg., ‘Washington, D.C. 


PATENT YOUR IDEAS 


SEND FOR FREE BOOK ——e 


Twosmorh Bags Oop: f4C. Rew TersBnnd ity, Bop TC, Watton, BC 


POPULAR SCIENCE 


Classified Ads only 35¢ per word per insertion, payable in advance. Mini- 


mum ad 10 words. To be included in March issue copy shoul 
office by January 8th. March issue on sale February 1st 


in our 


POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 10 


‘Aiverisine AT 
mate on your Jobs Heney Litticjonn, Box 
BN Greenville, Bouth Carolinas 
ABVERTIBE: 34 words, 145 
aft ote. Bie, Rea 


-__ARCH_ SUPPORTS 
IQ. Profile Make and At arch, supports. 
Particulars, Julia Corssen. 3600 ‘Pexas, 
st, Louis 1 
‘AUTHORS SERVICE 

‘VETERAN professional writer will coach 
ners. Information ‘on request, Phil 

up. Sta Newport, Chicago. 

‘AUTOMOBILES 


BIG Money taking orders: shirts, ie, sox 
ts, jackets, sweaters, shoes, uniforms, 

ete" Bales 
Slecessary. 


fupaven ence a 
limred, "AV Lincoln, 


Se WORDS 30 perseoge $2.00, ood 


31 Gardner, 
"AGENTS WANTED. 


LUMINOUS Paint." (Shines in Dark.) 

Profitable seller to thousands of homes, 

foffices, and \ factories. Details: 
‘Siybrook. 


AMBITIOUS, Schoo! Seniors! Clas. 
she going uke witdnres Muro! Geafienres, | 1 
Sox Bocke, Pltsburgh 90, Pennayivania: 
‘GOGR Paving Business Silverine pirrars 
seta Teflectors. bicycles: 
Rhroom txts, si. by late taethod, 
fans er shop. uty Tarnished. 
Free Booklet” Gunmetal Go. Ave. O. De 
fate, Tiinots 


iden Aluoy make m 
tials on Automobiles. 
SRaleo", 1480 Washington, Boston (18), 
Mass. 


‘AGENTS —300% Prot selling Gold Leat 
Window Letiers stores-andyoftces, Free 
umples. Metallic Letter C0, 437 N. Clark, 


‘LICK After-war layoffs! Start own busi- 

ee home. vollce Boshi, Seer 
Saeco of 127 Reted Plats fee Bie 

coos Oraad ate New York. 

REE Water and our concentaien mates 
ort. iguons, shampoos. Dioducs 

labels "bottien furnished. @ialco, ¥-20036 

see, "Bette 

STRANGE “Da” Window Gleaner Gell 


Hike wild, Replaces menty rage, ligiids, 
a i es ie a oe 


Aeents wanted. Money Back | Guarantee, 
‘Hypertube Co, 


‘Wrench insta mage 
eens, daha, Hantey, #110" Lorain 
Bawoit 


SAVE Gas—with 


i 
ise. ‘Moto: 
iibutors, Ames Staiton, “Omaha, 


‘WANTED Atente—Gimle device to 2B 
Strap emergency 
for sample, Musser "Go. ait Jerinain Dr 


POWERFUL Mile Streicher! Inereaves 
Tlleage—power. 400°" Profits! Guaran 

teed. ria 4, Tilinols, 

or 7 


IREETING Card Assortments. Everyday 
‘ang Birthday. 4184 Fifth St, Philadel 


york, 


INEXPENSIVE automobile formulag, 120 
‘tae fuel aittomooiie tuck wend, oat 
{Hot gasoline). Paty ‘Senta Witla 


nee eae 
Dooring: ABC Records Co. Stinneapols, 
ainnesors. 


194 IGNITION Supershareer, Raat Siart- 
Mlleage. Pep. 63.30.80 Sales MIE. 
ccon¥io ohn tzeck, New ork. 


PLAYING card game, 250% profi 
ie Se" Bow bal’ Denied 1 Golaraso, 


Boog, PROFIT, Sample ge. Anderson, 119 
West Pith, Topeka, Kesiaas: 


ANTIQUES, RELICS 
INDIAN GOODS 


WG ANTIQUE Firearms, Swords, Rifle, 
Gartriages. Indian Rel 

(photographs of Most). 

‘Ulinois, : 


Mune, ‘Minera, Coins, Poss Catalog 
10e. (Photographs of Most). Museum. Wee 
ona, Ti 


‘TARE orders for new. sensational, Plasic 


oe reas : 
as 
eee on es a 


FEBRUARY, 1944 


SWORDS. caplers dangers. nisl armor: 
illustrated catalog, Robert Abels. 
‘S60, Lexington Ave... 


25 GENUINE Arrow 


Indian $00. 
‘Catalog. Geo. Holder, Glenwood, ATE: 


Buy War Savings Bonds end Stamps regularly. 


RENEW, car batteries inexpensively 
Oo Popular ervice, ae 
cine Wisconsin 
‘AUTO SUPPLIES & EQUIPMENT 
ny for Automo- 


paving. teat. Up te sve savings. Bor 
ree test offer write Vacu-matic Garbure~ 
for’ Go Teli-ao2 W. Stare St, Wauwar 
$osa. Wis. 


unde. 
covington. Kentueks 


BOOKS (ouetorit new woh «ei 
ip tupDed, matiy aoe, bargains. Catsione, 
jamkowski, 18870 Mare Ave,, Detratt 3, 
Eicntzan 
IN. 180 Gorgeous Girt Subjects! 
Huge Bargain Pack $1.00. Clover Novel 
—_ Dept. 31-GG, Hollis 7, 


New 


GOOD Paying Business Silvering mirrors, 
lating autoparts, reflectors, bleyctes, 


No tanks of 
Free Booklet 


junmietal Co. Ave 
Satur. Tita. 


‘Open 
ora. ‘Small capiial’ Peauited. 


‘AUTOMOBILE Fuel without 

‘Guaranteed. toraiua; send. st 
United Research, Bex 131, Orange, Ned 
ANTI-Preese, noncorrosiee, _ inespensi 
‘anlfsctuve ‘yoursell;,Send Se stamp 
nelle, Box 000, Bo 


USED ‘parts, (Guaranteed) All cars. De- 
seibe ines fully avnedate reply. Vie> 
tory, 30" Gunnison, Chicago. 
RECLAIM Used Oil without cost. Partcu- 
Swing. Re 8, Oklahoma. Coy, 
"AVIATION 
LP and fy your own moyorevele, pow 
fered monoplane, home,” Easy, 
ested plan guaranteed, 1.0 Aertel 
Dearborn. ite 


eave. Detroit 11, Michiean 


farchitectune, art. crafty bought. 
| Pea. iwanted: Tordon Sindio Negstines: 


BitvAncralt: ex Maplewood, Haitimore 
TE Marviand, 


‘york City. 


HOW Authors Write—Book of instruction 
for writers: gend for free circular. Uni 
versity: Press, St. Lou 


PROPELLERS, ra walitg, ail tpey. 3 
3 Woals, sts feee. 
Heonversion diagvame. 350, 

Blananrd Aerocrae Fes Worth. Fekas 


‘Airplanes $200 ui 

facnd ase for Wintet 
WareBargain’ Digestow Sut ‘out, Used 
Aurerutt Directory, Athens, Ohio. 


BOATS, OUTBOARD MOTORS, BTC, 


PULL tee, cul, to prays, Poa, palieens, 
‘ried eet, = tahusteated 
putida Beat cig. He coi 
to ‘Daud ‘Boats book, 8h 
Boat Blueprint co. Bintan AT, Cleve- 
‘MARINE Power—Basily convert an 
otor (dozistic And Foreign With, Ose 
rts und kits, Complete, 
en) Saco Motors Gorn. 9021 aN Laws 


SgreounD Motors, Used. and Rebull, | 


ave, mone 
free. oranda 
Boston, Mass. 


BODY-BUILDING COURSES 


tg, Bargain. lise 
ants BB tmokteeath 


Ford | 


SUCCESSFUL mailorder jeiters, circulars, 
Campaigns, planned, written,” LONk, 
versined expertence promoting books, mer 
Ghendise." conmetien. publishing. Thiveat~ 


BEL, Hinkle Sgverbng, is South 

Ceden. Los Angeles 35, California, 

MATL, Order Business Course shows you how 
to maxe poner, spare or failtime, Peaches 


professional mail orcer technige=-n9t pens 
Eoseaching Schemes: Bree deta. Nelson 


ART Magatines, 25. 6—¥ 
catalogue 106.” Signs, “Farmington, 


se se 


| igedime 
power sainiy steps up performance. tn 
5 MOST read mail order magunines i | creanes mileage, Bren denerptve grate 
Armand Cartier, 6298 North, Pittsfield, | and prices. Agents Wanted, Lvtle Supply, 
Mass | Kventie Ie; Predericksbure. Ohio. 
00, MAI, Order Business, Be Independene 


RATIONAL Wee of Due =F 
PATER, Wi 

AU Rene cog Bama Bee 
favor, Box $71, San Bernardino. Calif, 

BUILD TF SOURSELE 

TARAGE or epee wih fk ad 
et Ries ten eae 

waa emer te te Cee 

ie cpu Mii BS 


Bene 


BAR BELLS. Dumbyels, Excise equip: 
co soe Wate 


Parana Pence ome a as 
Strong Men, Sid's System, DPSM, South- 
gates Cait, 
"BOOKS, PERIODICATS, 


HAGABINES Busines, Vocational. Djvez- 
sion Current. singe copies, ‘Chonie 


seb dinerent pablicatioan eGyering adver 
ffeing lar automotive, aviation, Bulging, 
Hobbies, insurance,” iediesl, 
isle, “poultey, BrNURE 


india 


‘THE latest manual on tullispeed three 
‘motors includes ‘Nema standards 
eonnection“dingrams, 4 to Se poles. watt= 
te, price $2.00 or write 

Siiectrie Generator Mig. 
Bp, tis) N. Dale St. St, Paul 5, alone 


ANY Book as D354 Ost-oF print Rare) 
‘Pret's Book 
s*GSict, Pontine, ‘Mich 


Secrets, 183 pages, 


‘ean, Metropoll- 


Write Garaing ut 
‘Lot “Angeles, Caitfornin. 


EDUCATIONAL Books sold cheaply or rented 
‘for small fee, Baoks bought, Money back 
Catalog: Pree. 


Fees ao). PES Mountain, Pisoa, 


SO RERENG “Pasa” Heat Bom 
‘original Hollywood photo (exchusive Fe 
leases $1.00. Libmman' Co.. ‘Dept. PS. Box 

Tae? Sa Vale 8 ‘Anéles. 


46 


Eu eee Per tet, ‘$35.00, "$100.00 


Weekly. Castwood plastic gifts, 


acquer 
norelties seater wok, Fnstructions f 


ns he 


FoR The Future. Own Business 
rieuRess 100 

‘ational. Enters 
Nashviie 4, ‘Tenn, 
‘Molds and Plaster 


nr novelties! 
ig 43rd Be 


"HOW To, Maxe 81m 
Booklet 3c, Plastercratl, 1406 
Gloveland 3, OM 


OPERATE profitable collection. icy. 
TEatily earned. Fine income, quich 
sults. Write, ‘Morrison's, Pontotoc, Mis- 


| Bssippi 


MAKE Manes 
Proven Resul » HEIt Pree—goutt 

erm Promotional Co. Box 361, Ft, Smith, 

Bk, 

INCORPORATE in Delaware, Many ad~ 


taken, ree dalla. Corporation, Fiat 
cal Company, ine, Delaware ‘Crust Bulld= 


gw Photon 


oy 


fe. Wilatngton Belaware 
LIQUID Marble — Marvelou 
TRrushed. prayed, ‘molded 


molds! Composition Flooting! Partemars 
free, Marbelicing Service, Edwardsville, Hl 


‘YOU, Too can learp how to make, moid 
Gnd cast Real Plastics. Send. stamped 
sich bao, eine Be 


PAYING (Mal, oateBe,, BIN 
seg Cetera Publlentions: Oining fy 


COLOR Goncreie with, cheryaie Biuces- 
Fock. Cement. Artists3. Wishing: 
it concrete. potters. Benches: "Garden 


Barbie. Gampie foe Horiywood Gesnent? 
Seat Bao" Wonderiant, iaivwoed 3, 


TURN Accounts inte cash. Gop income: 
quick ‘results, "Collectors Association, 
Newark, Ob 


MOLD-MAKING: Plaster caging. “Mgney~ 
making west. Literature Free. 
emiio, Park ‘Ridge. Tino 


‘SWISS Muri Box Works—$1.89 to 
Buabie for "sang “noveitisn’ ‘Mermod 
Manufacturers, 147 West asth Street. Nes 
WEBER Typewriter “Mechanics School. 
‘Simplified homesiudy. Repairing n= 
creasing. Canton 5, Oni 


WORK for yourself! Build « business 
mail, "We ahow you how. Particu 
free. if, Minnick, Timbervilie, Virginia. 


3 WAR-Time Plans, 32 pages, 100. Home 
‘Industries, 1318 8, 30th, Omaha, Ne- 
braska. 


ture, Big Mall, 20c. 
‘eri Investbent Bldg, San francisco, Calif, 


POPULAR SCIENCE 


MAKE Money at home in spare time by 
Gordon Publishers, Box 23 


SIDELINE Business—Nail our Diteratare— 
Stamp brings details! Dalton, Bex 3963, 
Seattle, Washington. 


RAISE Angora Rabbifs Wool brini 


CASH! Spot cash for cameras, lenses, bl- 
hboculars, movie or still, sound projectors. 
Send fall description by’ Mall. oF wire for 


fey Opportunities 


| ao ee ae ee 

CHALK Tans. Producing Progra 
iio, Hlutgated Catalog tt" Cartoon” 
{0 Bala, “Oshkosh, Wiecouatn 


CHEMICALS & APPARATUS, 


et Sie LGR AD | Saas aate gee a ae 
wt aa pou eee oe ae 
SES ae tmee Oe | ee eae 

pee © St) See pie mera 2 RAE 
ee a aes ate, Gel | eae ee, et 
Ge a 


wera fexns. 

PROFITABLE business for you, Inform 
‘ion free, Ruy. 14008 Superior. Cleveland 

18, Ohio. 

MAIL and distribute cizcalare 
opportunity. Miracle Factores 


School, 1315" afichigan, Dept. 


pepe er oes eee ee 
‘AT ASA gad Tah, Gv paened 
i soe seal wer mgt 8 


P30, soft workings LT“iT" geedium 
Quart aphte Economy 


tai, Chie 


‘wonderful | 


‘Gonsho- | gant 
UNHEARD of 


pa iin 


a Tee S, Trumbull, ‘Chieaso | Feta 


Seperate 

SEAGSTEY aie, MAUNA 
ogrmen Leno Sa 

| sicieriecerees a creo 

Semen ane ase 

ce ed 

| Rae Obes it, Bas 

| Sg as ee oe Cain Sa 

aT ASal Sneat Bae ahaa 

| penta eer Pee 


Dept. did ibe We rd Se Neve 


‘opportunity to enter “Bl 
"Time" mail order: busthess. Jue, 10% 
Beech, Holvoke, Mass 
191 MONEY making “opporisalies: 
find. mail. order tnvestigaie. Bile 
2i4A\Grand Bt. New York 
MONEY Making 
formation. Metaniel, 
Detroit 11, ‘Michigan, 
OPPORTUNITIES, Many, Masazine 
QMetne Tinted ite, Henitk, “olan 


ool 
Michigan, Bept"indi, Guleape 


ADVERTISERS! 
locrease Your Mail Order Bosiness! 
Good advertising values are 

in keeping with the Ume 
caPapar. Science, Monthly’ 

LASSIFIED SECTION now of 
{ove the biegest value tn iar is: 


tory. Year after year our ciret: 
intion has steadily. increased. 


TINSTRUCTIVE Art Books, Li 
‘Pree, Hoflmann, 240 Coy, Cineinnatl 19. 

{Sa 

BIG Mongy in Mail Order! details. for 

gga: Sawyer, 126, Galiiestite, Hor 


MATL Sales Engineering heips you succeed, 


Seriously ambitious le write: A ‘oday it is the largest it has © 
saat ite Ave, Hew Vor aSS.¥s | | over'beent "the lates A, BOE. | 
ORT Dal to: oat, tare: | feport shows un averause nonth- 

Tne Wes aber honest Fyrelrealation of : 
—__BUsixess sevice H 
REPRESENTATION In Washington, D.C. i 

Mine Garvie urease Hoe inl i 
BEL t 
CAMERAS, PHOTO SUPPTTES 5 

H 

4 

H 

taubets i | fl Sour prodtct or service tots 

Sila pet sem and jeusrdatiewt "shipped | _ rent audience of Popular © 
beitoda returc aualt ro aioe ‘antes | | Scfence renders: Prepare’ your & 
urban Wwe cat slow vit One"at exes | 4 gence, renders. Prepare your | 


fem te & customer. Satisiaction guaran: 
{See Woman 1828'Central rene, 


Rumber of words and remit at 
the'rate of only 35e a word. Act 
romptly to be sure of your 
Advertisement in the next insue. 


Classified Section 


POPULAR SCIENCE MONTHLY 
1353 Feurth Ave, Kew York, Cty 


Prices for used camerus and 


EE 
Bin terete te 


fou what ‘welt pay. 
gu at Ro forcenrai Cast 
“pasPuotcgrapbie fers since 


1600) : fe ANB, 
Chicago. Min 


aceon Fear aaa 
Sees a 
werhas er een ae 
i He 
ae 


‘WE buy small Cameras and lenses all sizes 

‘orn trade, Write Photo 
ens 140 West i2ad St, New 
‘York 1, New York. 


"PRESS Identifications” 
news gatherers. “Press 
Eleventh, Washington 1, D. 


Tor accredited 
es 18a 


PHOTOGRAPHERS Send quarter for new 

ya Photo Proais” folio. “Acme, Covington, 

‘CARTOONING, SIGN PAINTING, 
erm hate 


Falway express collect (or free extiinale or 
GOrB" Sith “Inspection “price. 
i beret 


archase ror broperty 
Fou prepaid, ited, -Afemac Camera Ca. 
Sora St, New Sort Tf. W 


== ete 
rare 
a hare 

a eee 


four money refunded. Bass buss ‘em slis Complete Course. $2.85, 
fom, tzacex ‘em Bass Camera Compt, = National’ Artists. P.O. Box 
‘BP, 170'W. Madison St., Chicago, Dl. , Texas. 


FEBRUARY, 194 


HANDBOOK for Chemical Experimenter 
| [Hundreds of" experiments: shustrated; 
$06, Experiment’ Booklet, 18e,/ Chemical 

doe. Be. Reading Scientific o., Rend~ 


100 DIFFERENT Chemicals, One, ounce 
ach, Excellent opportunity for aivernc 
fd, laboratory sto gest 
Ghemicat Gone a13¢ Second “ave.” South 


LUMINOUS Paints will giow in dark. Bix 
| colors. Pairmount Chemical Co,, 126 Lib 
erie St New York City 6 
PRE Catalog: Chemist 
‘ology, Optics, Tracey 
ompattats 


LABORATORY Spe 
‘analyte 2.8 

bel, Callfornin, 

288 PAGE Ay 
132 Page © 


Mineralogy. Bi 
pboratoriee,” Ev= 


yoscope for chemical 
jeCuttine Sons, Camp= 


Tatus Ontalog gent for 18e 
emcal Catalog 2c. Labora 
Wives 


lose 3e, Pont 


Greenwood." i "youdway. We, 


| FREE Pormula Catalog Great tix 


rise. Western Chemical, Salem, Oregon, 


GLASS Cyrion,_ Minerale 
‘Cos, 


Tagan, Ree 
| cewees. 


‘Catalogue 8. Vernon Lem 
‘iexico 


‘Hous, Cotlorro, Hae 


_ DETECTIVES 
DETECTIVE tainine-Becret investigations 
‘Booklet Fr 


rane 
| Faecaar ane 
‘obomder. Willa Sto, ox BS, 


of Maperior 
forrise 


DETECTIVE Training. Philips Secret 
| jy Sepmies. 117-C Nort kenneth, Chicago, 
Does cain oe Fate 

Rappirs: 
‘Reason: 

Riverhead, 

HEALTHY yeqisered Irth Seer er Dupe 
guaranteed, Bar! Bond, Albert - 


__DRAPFING INSTRUMENTS 
FRE catalog of araltine etgumenie ad 
Paap eds ‘akon 


oe Oo 
EDUCATIONAL & INSTRUCTION 


Fegan pewes ey fo eye 
ESE ITn aa” Ge Sete" BSE 
eS et net 
ek ame tpg at ah 

| Ser atee Sytemuceageentaeed 
SU ede ta 


fee write for peecanse 2 Ba 
Gio’ Iaetitute, 44° East ord Street, New 
Your's. ¥- 

aT 


ARERETERS we teeth 1 Sears) OG0D “Den tui bevte oni 
coprrans oe ts eas | ORG “Ue atonal ta 
Pen ak od ee ea ig Med 
Subd tat, Wears tee | Sans tien 
Ceeniee art eee wa Seni 
Sr SEs ee, the | Sour trang techno impr. Fe 


thal 


Saas 
Pa Gute aan'ia Medleal Aits Busing, 
biggie ges 


i Personal Probl 
iA Advsors" "Fully iltserated Grapio= 
Analvat ‘and oop word lgstrsted esos | 


free. inaitute, Box 1100, Joplin, 
‘WY Don't You wn 


Tustrated manuals, Easy, 
ree’ booklet Mechanics 
8-23, 4701 West Pico, Los 


Ties, articles, ete, ou to 
ih Your spare sim 
fhe, aewapaper men 
Free’ Noriting Apistude 
Fa 

pars eae 


Tastitute 


a 


REFRIGERATION Service CGoyrse. 24 ii- 


Tana or 


SIROUTS Bie Far Geiaiog 
describing bandeds of properties inv18 
states {rom Maine to Florida and West 10 


The ‘Aaissisippt—manypletures, roek:bol= 
| fa ries: "Wrate today for us mene 

making ook. Fret. "Berg 
| Realty SSCs ati Aves New ork 10, NY 


BEAUTIFUL G40 acre plantation with 


Tomessiore and quarters for eymht, serv. 
ants-Siddie ‘Georgia Write: Je 
Ssbnaoa, Gonaariction tn: 9, Pet Best 


"New York. 


AES os EG, Sa 
2 en 
Free. list and ‘iterature,” Hubbord, 209 


Grossman Biag., Kansas City, Kans, 


MINNESOTA, Wisconsin Lake frontage 7 
cake! BHR: Rutherford, Hollywood 28, 


FLORIDA Lands on Ban 


5 paymens BW 


Stewart, tnverness, Florida. 


MHOROSCOPES, Te) coe, ‘Bineeulans, 
‘all seientife, chemical, laboratory appa: 
paluscbouant, excnanged xctoaively ir 

‘Not getarich- 


elites | see 
Sate S6 ia ew For 
OLoOY lace TED Corrpognecace Cougs. nd TE 
Payee 7 eae Wout BoutiaPlge | Vicar Boake Bowehty Sod, Minted, Gata~ 
ried ire bah Gh pas alotncdl | wr Pine Banalcon Beehanee. taken, | 
Penonalls™ contl” gmatans succeed, Br, 
Borvespondence Dept. Pr Taylor Schoo! of Pua Engineering pays pbig. Home 


respond 
Bio-Paychology, Chattanooga 1. Te 


es 
WELDING—Electric Are. Learn 
actual practice at Wobary Welding Stool 


Pree “onio Inalftie of "Techinal= 
ony. Box Pritd, Greenville, Ohio. 


Yor, sated 

Individual tnstrustion at bare cont of ma- | FINANGTAL Independence, for 

erigis used, 180 ne brings valuable | marry D. Cater, 458 Washington St, Den: | 
‘School, Box P=ius, | Yee 3. Colo 


“PRACTICAT, Lemons Tn Mypnotiom™ re 
‘venls Iateat seientitic hypnotic method 


wilt Mb EN RE Oa | DRarra ig et nea TAR | 
Rear tiak Butera! PRATT as Ses 
Seana ES Bae oH 

lew Yori x TRARN. Mental Telepathy. Surpri ir 
REVEL aS | Sa cll Tee, Pun 
DRARTING. Deg, Rm, Reng, | Pao 

Rae oe 
Birvctural, Bui mn natiaesiArcat: | s bab Fuse. Healthy Book Writer Kua. 
fects Bizvarors ie amt ATC | asatie "North Sand St. Milwaukee. Wis: 
Ge RSIS EGS | Sete nnae este pe 

| maa Sie as 

<a EERE ieee es 

ane a 


Imperint 
Austin's, ‘Texas 


IEW Writers Wanted to re-waite iene, 


Gomnfort’ Writer's Service 210cR, Souths 
Seventh, (2),-S. Louis, to, 


| Bac waneneive, spas coats 
PEFCHOLOOY of Sales othe, Reg aes | Sage PAG et at eg 
quar? tine "wand Cite Fout"place. | Has, 2" Logan Bivd., Chicago 47, 


fame Sour bay. “Easy. 
ho Rey t0" Sales, Bor Gs Vas 
tichiaan. 


ELECTRIO Pepcls Wates—Eneravey alt 
45180 Gotinge Grove, Chicago 18. 


MATHEMATICS without Sguring. 509,000 
‘by raphieat ance 
subtene: 


‘Brobiems solv 


ssadaition, 
imbers, fractions 

imats. Price ‘$2.00. Claude Beaver, 
‘Westlake Aventie, Los Angeles 6, ©: 


PARENTS of young children—teach them 
‘now to listen, thunk, Femme 


Electrical items. Write Levi 
‘Leday Building, Atnneapol 


WIND Electric Motors, Yourself, Write. 
‘Simplex, Box 200A. Pontiac. Sich 


ENGINES, MOTORS, ETC. 


WINDING (Data, 22% motors. snele and 
S08. Motor Duta, Box 7eat 


TEanEY ove Winks Gam ogee Oe 
Parts, Trinkle, Pt. Morgan, Colorado. 


FARMS, OTHER REAL ESTATE. 


BEA Doctor. Learn chi 
onl, wi mee ‘Texas’ Obiroprac: 
He Gollese! Sen Pedro'Park, Gan Antonio. 


LEARN Dackemith "SPIRE eam | Boe 
booklet Ste, Smith, Box 202, 

Michigan. 

ELECTRICAL SUPPLIES & PQUIF. 


EXPERIMENTORS 1000 assorted Aber and 


Move ae 
ASTRONOMICAL Tamape, PROGINS 
Rg waar ge 
welds Seed ade, Ai 
ey 


MAGNIFIER, Powerful 


ie ocket 


i Gor 
Sasere 


FOODS. 


| PEANOTS—Roat them youre, Bu 
irech roperorrer, 20, hou $2 


Bunch "Goa, Prandin, View 
FOR INVENTORS 


VENTORS! Tadustry Needs, Your Tdeus 
Tee ee Reason j Manutacturers arg 


eu 4 8 


jay may be corty. 
For" prompt, ‘confidential servicemwrite 
Cinrence’ opie ‘a Harvey Jacobs 

tered Patent attorneys, 42A-B Adams 
B ‘Washington, BD. O. 


ea 
stiste, Depts 500, Valparaiso, 


48 Buy War Savings Bonds ond Stamps regularly. 


PATENT Your Ideal Write 
trated 


POPULAR SCIENCE 


Rev, 


§ 
Heckel and prot thereby. 
Bor 143, Easthampton, Maas” 
HAVE you @ Patent? Will manufacture 

on shares,” Campbell, #72 Mt. "Vernon, 
Detroit 2 Rilchignn. 


CASH for practical ideas and jnventions. 
Mr. Ball, Bb-did1 Pleasant, Chicago. 


FORMULAS, PLANS, ETC. 


‘AGTHENTIC Formulary 924 panes (ilus- 
rated). 10,000 Money making formulas, 
recipes (agtetiogs subatityie. 6420 pest: | 
‘ot C.O.D. (Porelgn, $2.38): 
RaamasBrowa,” Chestaut ia 


vat Pash p Jove Humphries, 
Pree lst, Chaties Edelman, 131iP Bast 4. pia, Pay 
Glevelana 5, Ohio 

ABALONE, Shells Sage 


RAN 
x for 
Shells, 


oT 
7213, 
GENUINE Arizona Ruby 

lure. Sed 
‘Company, 


‘Prudentiel Leen 


“Al Kinds. Latest money 
makers: literature Pree. Remiial, Park 
Ridgew tii, 


FORMULAS —Latgat. Dest Angina Ta | 
Building: Chicsio “i 
FUR FARMING 

CHIN-CHIN Giant Chinchitiaa. King of 
Babats. Moat beaut fur small oS: 
yestment reg. dustrated 
Booklen willow ‘Brook Farm, RD. 16, Beis 
Kerevitc, Pa. 


GAMES & ENTERTAINMENT 


“{ainment.Gaie Books. 
‘Sones. its, Recitatons, ‘Operet~ 
je. nvaluable {0° all organisations, 
 dnalviduals, Lrsited edition, Send 
ioe {egrerine, postage-handiing) for, yours 
pom 

Hished 

Iisa, Chicago i, 


MAGIC-Pun- My 
‘Over 200 in 


ine Bouvenie 
50, Hollywood. (Hemalted 


<ePontopug a Tist— abe, 


Postopren, Box 21 


FLAY Uy Wanda Poogmatng Game, 
“character Reading", Pree particula:s. 
Spada. 1 Front. Hartford 5, Cons. 
‘GARDENING 


[00 VARIETIES Dahitas, ask for 4 
oo Spriuyhiit Dahlia Part, 2, Bok 
Grand’ Rapids, Michigan. 


- 


= S508 North clare St, C= 
BEAUTIEUL, Stones removed trom rings | cave 
te. 100 assorted ‘Lowe's. 
acoii, bt Lente he Ma TEGAT, DIRECTORY 
DIE CRAPTSME: SEBEIGAN Lega Matters rouably bandied. 
"An Stunot. S40. duaree, 


CRAFTEMEN rake your hobby pas! Re- 
Droguce original ‘works or a 
ing Roni-ubr" Flexible Moulds “$1.30, 
pound. Gare iarge Garvabyae, with ditcez 


TACINERY, TOKE & SURFERS 
NOW Lewis Castings, Maverials, Biue- 


Kone and patteras, see alake oye and | , 2 SEO" ra 
Se ete eine ousetntets SC | fof building ‘Mils, Shapers,” Vises Dri 
a's Ded and ‘guataateed, Hot Pa i es 


aibipsat ig. and guaranteed. 

‘Studios, then, Whitestone, N 
SQUARERNOTTERS! Make belts. hand 
is, ele, Quality cord samples with eal 


Saimplese 
Hh i evinger' eutan aioe 8 Pee. 

¢ Potty 121 ‘Sands’ St 
Brooklyas .¥ 


Box 6, “Station A, Dept, 36, Le 
eles It. California 
Tneapenig. 


INDEX—Heads for sale, Very 


‘sixty-two diferent. divisions 
LAWN Ornament paiterns ase Other | small lathes, drili press, milling macht 
pobuiterna: au highs Dutch air, Huten | Wie. Make tary ‘hobon, cutters cies Vary 


ate, bull terrier, 
‘awart, 


curate, ahd arable, Nov a oi, Used by 
defense choos ahd ‘bod 

free Tolder. Long's index 
BSt.."Torringuon, Wyo. 


“BRINKS Bargain Bulletin.” 50 big pages 
Of eve. Bopping bargaing snd-hard co get 
thines and supplies, 4or ail Shops, 


weve: 


i 
‘inely austra 
Write Wordtet Shop, Ashburn, Geore 


RELIGHT and use 
a Indefinitely. Bas 


| free premiums. 1, AoBeinkerho® Ine, 
| Walnver'Bt., New York City 


SCREWS - Nuts - Botta - Washers - Rivets > 


n 


‘St. Counel! 
IQUE. Pirearm 


ai 
Gaftridees tadian Reilés, Mounied Art: | 
mais. ete. Catalog 10e.tPhotographs. of 


Ridet). “Heike, Wenona, Tilinats 
‘automobiles! “Convert your hore drawn 


BUILD your tractor from second-hand 


HEARING AIDS © REPAIRS 


HEARING “Aids, Repairs, and Batteries, 

ek Series, Whoteanie, retail guaran: 

all Brown, 19° East. Congtess 
‘SifeenCtlengo, Minot. 

SALES! 

‘ADVERTISING Book Matches — World's 

largest “Direct Gelling” Book “Match 

Factory ‘offers Avance cass enrnings calle 


Ing oa gvery wpe of ‘businees. 8 
‘women, Experiente unmecessa 


ADVERTISING Book Matches America 
Haveeat manufacture: ef Union Esbel 
Book “Matches. Past selling fine. Large 
sales producing kit, Sample matches, Com: | 
Bete "ut eataiog. 

Fankes ‘setting 

vance. ‘Superior 
Greenwood Ave. 


rt incoat, 

hoes, Bample Outny Pree Eze 

Palle Wiiconetns’ 

‘SALESMEN-Saleswomen! Ge (cost to you) | 
article sella Ob ieht to ‘workers ever) 
where for 8c, Bake 


rience us | 
Chippewa | 


GENUINE agates cur and polished ready 
2g, mount things, brooches, ang 
2.00 eed ear 


“eaten elie Basch Ores 


FEBRUARY, 1944 


HUNTING | 
BROT GaN Fes yr Gury oy ammens. | fae *ROns Garage Bast Wien, 


Won! Or. Trade’ for rmerchanidive tn out 

Winter ““ousranteed “Bargain Catalog 
ring, thourany of Guns and “Hard 

foegets Trem: send 3. foe. Catalog tre- 
ie thousand 


SEERA oer rein, ie oat 
TS nas ey a 
oni eet hatin bre 
SEED AS hal eevee 
STREL tam anil fr drt, 
lessee Ba weet Sul 
fa 
iw clone Sgt aie eh wp 
rae pan iat ae 
qateneen at eae 
iad 
Dia nas oi Tala a 
say 


‘and machinists on ing 
‘Bor 200. "Waltham 36, 


Migided with rst order) 


ORATOR 
INFORMATION. 
article made in the Brited States Dine 
golnh. Rakes specialty service. 1000 West 
Monroe St. Chicago 4, Tinots 
INVENTIONS WANTED 
“REL Rings: We have fariies and Dgances 
to make and sel ye 
chanical nd chemical 
Bl, decait'and Sour wishes” General Bales 
Egtopiy Cosspany, 110 Bast Main street, 


RECLAIM dull and broken drills with Nu- 
‘Way Drill Grinder” Circular free. Trac= 

tor-tlte-Mtg. Go.. Spirit Lake. 1ow 

SHARPER Drill Uke factory. free partion 
=n Boars Be 


are -war inventions, all 

ids.” patented’ uapuceated Bookier Taoriment new, used HA. tools, Box 

reenter tee tneeatin Reportes aE: | "43, Fn. Mchigas. 

2S 8. Tete, sen MAGIC TRICKS, PURZLES. 

CASH fr, Tnrentione Patented. pat JOKER N 

Oe 15 EDITION Dovrlas ee log, of 

: Sova You cu do! All he ftent with 
ented Fates: Sooke, Husions; 238 pager only fos. 

uekiA" Enright, Bt. Lous. oes See. ‘Dallas. 


‘SELL your ideas of aaa ‘on automotive 
service tools to tool manufacturer. 2121 
‘Aventie U, Brooklyn, New York 


ieee at Ede SSbe vend, 


ivi Nori Besrbora, Chicago. 


Sey War Sevings Bonds and Stamps regularly. 49 


QUALITY Magic since 1907, Three new 

pacnthlons Feade, iwenty-tve, cents each, 
Tim, Wilithe'ls Brea Station bee Ane 
eles 16, Call 


HOLLYWOOD Special! Magicians bation. 

mectitipe, Phat Rison and free trek oF 

"siaise Mouse ot Charles, Box 8885, 
‘oitywootl calte 


ieend? 5c, 
Tog. Holdens P-290 W dand St, New York, 
MAGICIANS’, Ganibiers” secrets exposed. 

Cards, Dice, Punchboards, Slot Machine 
aig’ 10e"‘Beae‘Co. Box Gr. Bk. Loulé 


AMAZING Myslliying Tricks. Make Money. 
ntertan friends. Bik ti 
ee, Ploneer, Magic Guudion, 


JOIN Magicians’ Fraternity! 
‘Magazine of tricks, sample l0e, Interna” 
Magicians, Mount Morris. Hh 
YOUR, name screaming headlines, }oliy- 
nT 25crLefavor.” ArTOW- 
in Bernardino, Calif 
MAGIGIAN'S Headquarters. 210-page, iI- 
Tustrated catalog, ase. Kanter's, S<331i 
walnut, Philadelphia 1, Pa 
HYPNOTISM! 300 books, courses for ga 


Monthy 


List, 26e, Nelmar, 2051 Milwaukee, Chi 
MANUFACTURING 
MODELS, small tot manufacturing met- 

‘Burlington, 


ste, ete. Milburn, 
xceutucs 


BIE gmproigered Service Emblems; Bam 

Wt price fist, 0c: Insignia. Guide. 
acer" Emblems made’ ta, order: Mobbyeulid, 
be Went and, New York, 


MISCELLANEOUS, 


MEDICAL: Laboratory Technicians in areat 
Aidemand! We. traln Sow in jour spare 
ime. in Your own home, You can. 

while shidvine. Write for. free. catalogue. 
penal eetisent stitute, Boe 9% 


QOH Poss only quatey_ Bend rout 
fines of sour handweting. for analysis 
Fputertanig. Etcation fun 


Wis-eB Cars | 


MODELS & MODEL SUPPLIES 
SHRP “model Et, and Gittings. Complete | 


Se. Boston, 


DETECTIVES Barn Big Money, Experience 
‘gpeceranry, Paiteudars free, Waraner, 

| pts West ioe Sin Mice 

MAILORDER_ ‘Boundless 
tunities, Pardicsiars stamp, MacMiben 

25H, Lancaster, Ono, 

Be, fo, $5,000.00 seariy with ee eee 

aywouds Geittoraian Q 


| MONEY By Mull-Descriptive Literature — 
Woe. “Navel Enterprises", Heno31, Nevada, 


aspartate Autonet 
ee eg aes aes ae 
feo tar ete tae 


TRADERS, Club members earn big money 
| itccuge? anderson. Vineurg, Calf 


MOST complete Tuttrated Calalog—"O- 
So Siegel “Ratitoad arts « 


yOtaned, Send Se foF mh 
fates Ave., Dept 


Pars ever 


802, Brooklin, N. 


Bey | 


SEVEN Leading Mail Order Manazines-25¢. 
Ravel saverpriats, Rens. 30, Nevada. 


MONUMENTS 


ows 
HO te dagen Tbe sr tsee walters, 309 Evie, MI: 


PLANES. Bouts 2, an oT oF omer ems 
Gatalog 3e- Anierica's Hol 


8.2, 40° diet St New York 10, N- 


Genter, Dept. | 
| 


L 
iE 
3 


slog 
| samptes, “Write "Grantors Hfasble Factor: 
AB. Oneco, Flori 
ORON ORURE T SORT 
‘EQUIPMENT 


ILLUSTRATED Price Fiat Badin. Pro 


MECHANICALLY Inclined Men—Own and 
‘Weneral Appliance Mepair shop. 
Illustrated course "hows ye 


your Way. New 
“Taoinioaxer Ads Bring Cash.” on fet 
ak th ‘Maznmot 
0s Mt 


pe as el 
Fe of hate Ts 1 

Seno bad AL a mate Fe ves 

our, Pagotrapy, bicire eettned me, | Mang Mo easton, Mo 5 

Bea ate ie bo Wat ars | Las el ade 

“i a eee ae 

Biss ake tae aie pore 
SOON: Pa Fane | Sarasin apes, ewe Werkan at 
CONE, Ciena «Aa ioraiat | SALESMEN. Ane Meme, Wont ex 
asbhath® HetiarthbeeaRS, Oat: | tomer, acid Basen uae 
Californi ‘fay, New Yor . | 
Secanapee aa yom_oem 


Daria, $8.00, Free particulate.” Crescent 
Eniineéring, Box 28i-C, South Pasadena, 


AMATEUR and. semi-profesional ariite 
namiuon, Bax 
New York. 


ia on your stity. 
‘Woolsey Sia., Astoria, 


‘GREAT Fun, Pin-ups, Pun cards, Souve- 


‘irs, spareiime offers, 10 cents,” Details, 
sgotnmiaaion ‘circulars Pree, Box 48, Brock= 
Sy 3b, NY. 


ir eo wo SOL BE, 
ee 
aan aaa waz Sd 


RECEIVE malls, magazines, samples, Your 
pag im rumerats, mal is te 
Howard, 396" Broadway. New. 


Tocate buried 
‘Fisher Labora 


of, Bad aE py Hie 
ai" Mariner ste Ruttsto” 18. 
Sian a, en 
ry a 
AO Bee, ca 


to, sucoess 


MAKE Money, Wh tobbis! New book ge 
obbyints! Only 4]. 8. Hanns 60 Bergen, 
Ki me 


Hahn, 648 ‘Bergen. 


NEW Drugies “Therapy! 
taba, 


Simple Te: 
Station 80128 


CHIANG KAL-SHEK, Roosevelt, Church- 
‘antec Big 2 GontereaceEEI“hobtNE Si 
Fremendotn Yuma 

Tented evefywnere 
ie, fn ioc). “Garden iim 317 
BIGHTEEN pretty Girl @-16mm, fim wub- 
“oats, Ea a, = Gur Sater 


(sams 
feat 8010, 


io ae SAR Sl 

ae ie ST ae 
rierBtttas tartan Rak 
Baer AL 
is, A 

| "See, Tee, 

or silent. rent, or purchase, Include stamp. 
SFT awe ee Bats 


vualvex’ 83:80) Dalite hoading (Ei ‘Cink 
Gach type.) WH ship 
SH5 entra, Weaneus uly. aiear 


100" 18 MAE, Wied sound lim, 1.00 pou 

aide Wee Tor dst of complete "eb- 
jebcn® mince Pilts,°opts POO, Bat 
Saber ow 


. ie 
fnetuded {Bulky 
A 'guiney St. 


Stuae SGUND testare! horiel Toaiat. 
‘olor sumaples 10e. Demsey, 1013 Stewart, 
‘Youngstown, Ohio, 


Sr ca aes 
Hint Bie proms, mapa baveype Berk 


CHIDBLAINE—cired_—Old Indian, Remedy 
3100. "C. E, Barks, Agate euch, Ore 


sor. 
‘UNPAINTED Wall Plagues 2ije up, Write 
‘Oman, 642 Broadway. St. Pauly Minne: 


BIG aie, magazines, samples 


ties, dime, Edward Lau, 
tub’ Hawai 


g 


RARE Gareen Seedy let free. Green Vale 
Tey Gardens, 126-N. Main. Tish 


HEATING six rooms $20 
er Rovenawelg, RRIOBS, 


‘orselnat 


50 


Dlicating com 
Comie~Ads. Argyle. Wisconsin. 
‘OPPORTUNITIES Galore, giant malls 10s, 

Sample mailing free. Harvey” ‘Leeple, 
(8), Decatur, 1d. 


Buy Wer Savings Bonds ond Stamps regularly. 


LRARN Movie Projection 
ice cataion. 
mnie 
T BUY—Swap—Rent—Sel|_ fay, 
movie Rime. Marvey “Iris "Box 
rection, ‘Masi 
ie Fimi-_Wholeael Pigg Cala 
‘amples ioe Superior, 
‘tee 
PROMCTORE, Cameras, vanied 
Sod Prices Bid. 
will Gar Jackson, Rennes. 
SALE —rent—exchange—8-16mm_ movies. 
Bend samy for catafgue, Bailey Hm. 
1685 ‘Goumo, Hollywood 43" Callfohi 


| SEND, slemp, for, 26mm. fmm, catalonye. 
| S'Sleniing’s, 679 Northampton, Bast 


Tam 
33 


ule 


| 
| 
| 


POPULAR SCIENCE 


MOTOROYOLES, RIOYOLES © 
‘SUPPLIES 


ho a 
seles, ‘Tavalugble. to. moto 
echinien.» "82.50." postpaid. 

‘sasctnon, "Ess. 


EE Opportunities 


—__¥ATENT ATTORNEYS 


| =e ‘ow—witheut obliga- 


Ration about 
inventions; giving illustrations of "many 
successful inventions; over. 130" bas 


Bepsered patent Aivorpers, -B Adare 
iding. Washington, D. 


Right every night with, “Steep- 
Site: Sole Wasen BaP wale oper, 
Sqinble Pree, “At your local druget of 
Bore. Hib Park How Building, New 


“wo _auestions 
by expert Hspno~ 


‘boot 
feraie List: Sic Neuse, est Milwauken, 
Ghicaes. 


ek what 
eae book"? Steps 
gevemraliabie, practien) 
Social betterment, $2 
tor Bouse, 40 Browdway, New 


oa, want! New 300 
fs Personal Success" 
fuldes for econotn- 


INVENTORS: Before daciou 
dence. of Conception’** chee 


at 


Rowing 
ton. D:6. 


Seg 
for "pulang 


eeaatnetie | Risior- 
Scooter, completa $1.00 
ttonn"e-2 10 make your bey 
driven uo; “Beate Gxtaloes 
SW. Pico, Los “Ange! 
‘ARRIVED curbed meoreee Pare, for 
Harleyp and. tnian. Write 
aes. McCann's, 2104 Texas “Stteet. El 


Paso, Texas, 
WANTED Midget cars, genoiers, motor. 
ae yume. gaue 

ee iadget "Motors Directory. 


SA eatin ele. ES 
W. Pico, Los Angeles 6. Calif. = 


PATENTS Secured. Tyo 
Mpatent Protection” 
How 10. . ‘an Tavention 


greet yar your sacl Through medium 
expert personal service. Preliini- 


MUSIC, MUSICAL INSTRUMENTS 


Hull Gnieano. 


SONGWRITERS! Bend 
‘often and 
Phonoy he 


7 

fentalshusculay Coordin 

ot, Free “booklet rodwell 

Bepi. 9418. covina, California. 

LEARN Plano in 3 easy leona by ear, 
Play any. sone—Easiest_ method know 


Amazing” reaulte—Complete. cottrse $3. 
‘AnG'Pano Method, Dept. 8-2, Mt. Vernon: 
Beg MiBoe 145, 
now current values 
Uist gives, peices.” ub 
rearly. Sample. free, 
hop, 025 ‘Heventh Ave: 


hue, New York City, 
SONGWRITERS: Write Tor Pree Tastruc- 

‘ive “Booklet Outlining» Opportunities. 
Eyutsa Male Corporation, "Dept. St: 


ia Fa Te Tessas, salt inatzue- 
ia ‘Moses, 3 
york’2 


a W. “aeeh, New 


‘PATENTS—Trade marks, Preliminary ad- 
Mice, book and disclovure form free. Pers 
iy biccathras, 36 


sonal service Teving 
Metachien rashington 
e 


9 


‘OLDER Men find new pep and >t 
igor in amusing new “Hind 

Details Frees Hinge, 619 Ellots Denver 

Colorado. 


PSORIASIS Dry Eesemal Rush name for 
amazing gets. special, Noise 
gatiee Howell Canis 


'FIN-UPE™ Uipeest Line World's Mont 
Gorgeous Gyr To-day" Ruewent Bargain 
“eat, 


Assoriisent $1.00, "James Heed, 
Hottie 7. ¥ 

LRARK Ventriioquiam, 30 stamp “brings 
erticularn Smith, Dept. 40 


tow. Peoria, Titineis. 


MOTORISTS- Red and White key chain 
‘and licenae holder 2,” Ton, 
Box bab, Haver, Mass 


abe, 


thod Gourse, 
Hiyonousm, 


mplete 20, 
inautute 
im, 


BIRTH Certificates, siazriage, other ree~ 
igrdu, Persons located. Huren of Records, 

308; West Washington, Chicago 6, 

WOULD, Zou ke your eresight.improwed 
‘tad aisear pleasent Send 610 tor Till 
iructlons, LF Neer, Lake Worth: Pin 

SEND $1.00 Ror's Stomach, Tablaty 100, 


isis. Literature 


led on reaquest. 
“PATENT -Particula 
alrmatied. Biesing 
Washington 7D. 
PATENTS 


INVENTORS: Foresighted manufacturers 
fiready planning post-war sale of new 


apa, Danks, fee 
"buck. Po 


| eaSliscrgen, Jersey Cy 4,8 


Relief or money’ Forward Company, Du: 
uth, sting apie 
BUY Vitamin, direct, Save. Postrard, 


Maconka Products, White Bear 


PENMANGHIP _Correcior—Corrects your 
Dentanship few houra; “Trial, Weite, 
uments 8. St, Louis, SMissour! 


HOBBIES Pay OM Learn how from pront- 
hye, new book. Send i, today". Hann, 


V4 METHODS of locating missing persons 
‘abc. Jones Service, 1146 Webster, San 
Prancisco 18, Califor 


‘Ghirila's  Unustial ‘ew development of 
‘caties and eli 

‘sant and Chron | 
iterature mailed 
tes 700 East 


iagnosts of the 3 
galite treatment of Sat 
Ailments." Descriptive 
Bree. Dr. Chisiia's Health Ci 
Sackicn Bivd., Elkhart, Indiana, 


WANTED! ce Tor sone, We 
eetgTaneg,Bubllgh sel, ‘Superior Sone 


Sep aor, WATGuEs, PRECIOUS 
STONES. 


‘GOLD $35.00 Ounco—sail oid gold teeth, 
Glamonda,” Jewels 


Hae Service, 
‘OLD 


‘Box 103-P, Depew. N. 
RTAMPS WANTED. 


HEALTHY Hale. 1 stopped my hai falling | 

‘out and quickly freed it of dandrutl. (No 
tonca, medicines of appliatices used. “Just 
hgture’s easy way. My secret method $1 
(No stamps please). "J. Finn, 3283 Grand 
‘venue, Oakland 16, California, 


PSORIASIS Sufferers: Pixacol haa 


‘amazing’ prices paid. Vernon Baker, 


Parris, Ohio, 


FEBRUARY, 1944 


Buy Wer Savings Bonds and Stomps regularly. 


Ghartored tnatteute of American inventors, See ees 

Bee 5 PRET, Hurt? Cure “sm. then, gure others. 

Sah Weer 2 une" sawyer, PSP Gaines: 
FERSONAT. sulfe: Ploiidas 

HEALTH Dear Render: Learn abou: De, NERVOUS? Copauer fear, worry, bashful 


oration, Jon 
Engin, Box 305, tronwood hiehigan, 


BONE Flour fo. halt tooth decay. Sa 
Gime. ScPesrin" Orlando, Florida 


PHOTO FINISHING 


HIE and wrap rolls securely, Do nob mall 
ih ordinary envelopes. -Addrecs. plain 


paper's x 1300" 8 C10 
Paes fice made Trom aay plctge Te, Pa 
to ‘Bervice, ‘Box 666, San Fran= 


51 


3Ssmm, ARGUS, Leica. se, (except “h 


Felon 
fnranteed, “Free inane “baes, saaple 
nt. “Technifinish Laboratory. 18-42 
sr foshester 4.'8. ¥ 


Pores stencil, sgh ca card printer, | 


COMMEMORATIVE $15 . 
sucky 61.80 each. Titus 
Rese a eating 10 Teer Norman Shalte, Sale 


ere of all U, & coins 

“he f0 $1.0. oat fiugteatione. 3560 Quoe 
tations. Price oe. ‘James Randall, 341 
‘Bouth Dearborn. Chicago. 


Bs exposure 
sufi, deekied ‘contact Aaah 

oe Tapetah, ete, Saga 

Fillm Service. Box S440, Chicao 60 


‘OL, coloring phoiographg a. fascinating 
hobby or brgttable usingas. “earn. af 


Sehool, I315 “Michigan, Dept. 17 


Expowure Rall. developed ond 
Two prints ench good, Soe. 
{about Post Card ise 8c 
dexporures Boe, “Rapid Foto 
‘G.P.0; Box 413, New York 1, Now 


REPRINTS 20 each (ney, 
‘han itty 30 each. “Pin 
anu; feat hervice, 

Bebivatns Chicago 2 
INTRODUCTORY Offers enlazgements 


Tom your Javorite negative, 2se., Sk: 
Suigios, Box", ‘Dept. "es" ashe: 


more), Tess 
workin 
reury, B-108 North 


ROLL Deyo. vlsas,2 
igen, Page ass? ES 
pee Berit ee 


POULTRY & SUPPLIES 


TRARN about Wartime Poultry Raising. 
eal prods can be yours raising Poult 
the “Am rican Way". Monthly Helps and 
‘lggestions, nore cuts that save tithe, aud 
images. ree setina: Personal el. trom 
poultry experts and monthiy poultry maa 
Bing published since i814. Opes ian an 
‘cents monthly: be year: & si.00, 
Bend’ coln or. stamps ‘today. American 
Poultry Journal, 829 8. Clark, Chicago. 


‘ABOUT. eA, Month rinas, you money 
at 256; 8 Yours 81-00, Subseeive™ Poultry 
ga. Biount’ Marrs 


PraTING of all Kinds: write for price 
“and samples. “Edgewood Press, BOX 
igewood, "Marland 


BUSINESS ‘nied in two colors, 


3.80 per thousand. Sainplen on realest: 
a"Baie Rewion. Meaiord, Orevon 


100 LETTERMEADS, 100 envelopes €1,00 
fash, American, Box 391, Charlotte 1, 
North Carolin 


CLASSY printing economically produced, 
Quick deliveries. Samples, Slovan, 6348 
windham, St! Louis 20. 


POR rich impressive, printing reasonabl 
os, Writes Precision Beinters ai 
wifth “Avenue, New York 10, N.Y. 


PRINTING OUTFITS & SUPPLIES 
PRINTING Quitis and, Supplies. Send 


stamp for details or dime 
ulotrated supply book. Welsey. ine 


Ss irom, Cmeagose, 
Se WEE List 3e, 


MECHANICALLY Inclined Men—Own and 
‘operate general Appliance Hepalr shop. 


+5000 FROM Half Acre! Growing Ginsea. 
plied. Particulars 10e- 
ggsoeised ‘Growers, epi. 12, St: Norbert, 


ig pgottabie, ancora, rabbis. 
ot $e 7 
akalry ree. Whi 


‘paing Fits Base 
our ever dreamed of. Bud 
{ge others. Detatis tree 


clipping urea. 
bess Pas 
ing “Temring "work. ReSt“Madisonvile, 


THREE different Forel coins and Bills 


and price ligt aul for twenty cents, Ralph 
3 “Waverly Avesve, “Oceam= 
side, New York. 


WR parchase al Thalaghend penning, Oop, 
piewe catalogue ‘Waitman, 
Broadway, New York 

FIVE foreien bile, 5e, Teenip-ive ai 
DAegae Sith. Bette, Bor Sth, Otte 


a MNT. oan LORS EER 
iso pricelist, 8c, Sebiulte, 10804 Teh 
innatt, Ohio. 


TLLUSTRATED gieular Home Hale Ten. 
‘mer. Kendall Sales, 16 Bulfinch, Boston 
14 Mas, 


Soren Szanrs 


TEINE stamp 30 indexed. 35¢. 
ianatures 618, “Print, Wauwatoss, 


‘ONE ting ioe, 2 loos fe, 3 Ines 360, Be 
elo Box Bod, Bhevepért, Lohans 


‘QUALITY, 3 lines 4c. Signatures #2, Fede 
‘enich Mig, Exst Pittsburgh, Pa. 


‘ONE Line 16c, 2-25, 3380, #460, De 
Tuuxe Stamps, Auburh, Nebr. 
RCIENTIFIO_ SUPPLIES 
TEEUSTRATED chacis. Hadium, Priam. 
Vegseureh Deni, 2918 Twenty 
ourth br Ban Francie’ 


SONGWHITERS 


OROW, Mushrooms 1g base. 
spawn $1. 


100, ‘Gordon, $83, William, 


ers Owes, Wee 


sn iy Plait. language by 
ri, Atteen "years in the 
LUA-E. Howe & Oo. 


ase: Laboratories,” 303 Hampton, Hay 
ward, California. 


SONGWRITERS! B. M6. 1. Pablaher wi 
— Radio Piogi seek ‘new 


Fatty secordines made. Tranaradio Mae, 
je50-P ‘roadway, New York, 


SONGWRITERS een yur eg Tag 
fter Rhyming” Dietionay't, 
Vanderoiit 


ta ct iar ‘Dept. 6B, Coney 
Island, 3 


pp 

‘oat charge by well, know! Hollywood 
emoser. Manwcibt. loud heats and 
ecards furnished, Cinema Bong Company. 
Hox efob-6, Beverly Hills, Culitornia 


ra Tubes, Bari Bice 
‘McGee, 


POEMS Wanted for Musical Setting. Send 
poem for immediate consideration, 21ve 


SONGWAFTERS—Send foes For Inimedi- 
Dictionary, chara ‘others; 46 Woods 
Building, Cheng 


SONG Poems Wanted: Write for Free Tn 

stryctive Booklet, Outlining Opportunt= 
en. United Stusie ‘Corporation, Dept, 26, 
Salem, Indiana. 


OW, jou, ean, Alls THESE PE 
ees a 
Seve Wisconsin. * 


52 Buy War Savings Bonds and Stamps regularly. 


WILL Pay $10.09 each for gertain Lincoln 
s2160006. catatogue ibe. "Fe 


SONGWRITERS! Outstanding sonewrit- 
eee eae ‘Barniart, 1920480, 


SONGWRITERS! Amaxing, convincin 
Jer, Hibbeler, C18, 2181 Ne Avers, Cale 
cate. 


SONG poerss wanted_Write for free Book 


Jet, instructions. Song Service, 331-3 
‘West 48th, New York, 


POPULAR SCIENCE 


GOOD, Music composed to, good words 
Thhusie printing "aelcher, Chat: 
ham, "New dersey, Bstablished 1910, 


‘SONGS: Wanted; free publishing 
Toyaities. Song Writers Guild, Box 2200, 
Hollywood, California. 


SPORTING GOODS, GUNS, FISHING 
TACKLE, ARCHERY 


n 
80 fitdatrations, only Soe 
alogue ‘Pree. Archery, 617 
‘Bouth State, Chicago, 


EHH Opportunities 


ads offering 
of stamps 


20. 
Tta2, providing penalties. for 0b 
falnine property by false pretense. 


ORE mn, Reon, UD 
pee Sane oe 


ARCHERY Equipment; Catalogue Free. 
Mia-Wese ‘Archers. 2200-5 ast 305, 


“West “Archery, 

oie ea FEO eS 
ished. Mickeled fins Biied- Biuing Sais, 

Gunblu, 322" Plant, “Tampa, Florida, 


‘SEND 106 for lst 100 used guns. Pray- 
seths, Willmar, Minnesota, 


‘WOW! $10.00 Worth of Fun tor only 10e! 
300 Foreign Stanps, snorted and ‘un 

picked (most 

feted from 


ust as Fe= 


on, bits of paper) 
‘he enuren mhasions and other 


New York. 


USED guns, bought, sold, exchanged. List 
‘stamp, Howe, Coopers Mills, Maine. 


STAMP COLLECTING 


TG PASSES in Review! Breath-taking 
ya Mull alta ee td 
Sent Free french, Rien 4 hour wombing: 
German ‘Pictorials; Uxtuinia’s recaptured 
Plghe and ftah's upitulation, ovesan 
dna Atrmalt; “Aleatinny: Solomon, ‘and ‘Gil- 


bore fee-oectipations, 
ound Work, Frey | 
natch. Halkad) and Sexneinavian Pletori= 


flu Chiang's ‘Victories, trpleal. Japanese 
Hitiers “Eastern Detedts, "16 spectacsiat 
Boviets; Big Four Conferences. Vivid ts 


‘ues wid even Teussia's striking 1943 En~ 
fy abentrctlon Tare eatalogutng $3.0 
{eeliy corr Dept. P¥Por Wash 


pais gi 
iain cae cs 
igs aaah ee 
ppsoral Dic mplcant (aos 
gua anata. eta 


125_ALL different 0. 8, $1.09, Old. ne 
ites Comens. ~ Postage Dal 


ines, ete. 


| Statip’Go.. St. Albans, 


FREE! 


FREE! Leeward Is, Cayman Ts,, Turks 
ig, Calcen lus G8 Silent, Iie’ Geo, 
Service applicants sending de postage. Tat= 
fain “Btampeo.. Springfela 


POSITIVELY Greatest Pree Offer —Tatent 


Tasteat 
Standard $4.00 | Catalog’ 

Hapelesat neat Free We HOHE 
fanls for Foreign Approvaue becoming eus- 


1e pos ¢ 
land’ "Gite Otrer—elving, entirely 
free—to purchasing customers of our 
foreign approvals 

Beott's $3 


fitest” bie “t200. page 

Intemational Postawe Stamp 
i) Honee- leat) ents Ie 
“Treasure island” 


poor Capa Sane Depo i 
cing, Sail abe 

4 ee eer Baie ted 
naan ea, Pe 

Hado-Chutia, Luxembourg, 
bate " 
a ae Set 
SROSRES new Feb 


LOOK AT THESE LOW RATES 


3 


Per Word, Per Insertion 


€ WHITE SPACE-$2.00 Per Line. 
Minimum Ad—10 Words—$3.50 


CASH WITH ORDER 


If You Sell A Product or Service To Men, Use This Easy Means To Get More Sales 


CLASSIFIED ADVERTISING ORDER 


POPULAR SCIENCE MONTHLY 


Please insert the ad below in your. 


Heading... 


Enclosed is $.. 


FEBRUARY, 1944 


953 FOURTH AVENUE * 


NEW YORK 


issue. 


Word Count. 


Buy War Savings Bonds and Stamps regulerly. 


SMOKY Mountain commemorative, she 
mod ‘U.S. stamp issued, "and $3 Us 


xan, 


ovals, freshly mounted. Fast. 
erson ‘what countries 
whet refer “und YH send “thelr stamps 
heen Skinner, 345 “East ‘tone 
i rE Biamps includ 
Fighting Preneh. Haiti, Johore 


oval sppliean 
(7 Kenthore: 


‘Ocea 


rake 
eich 
“eniest 


Ta Some Tee 
baer deat tee 
Bie GakA ea eS, 


BRITISH Pmpire Collection! Burma, y- 

DFus, Gwalior, ‘Sarawak, Tastiania: Also 
so” other British, “Only Se with Pictorial, 
And Commemorauive Approvals, Lymat, 9f 
‘Nassau, New York Clty. 


SPECIAL —Airmalls—21 different, 


neind 


ng, Zeppelin Trianelel- Latin “America, 
ten 86 with abprovals, Continental Stamp 
$e.) Bos 806, "Bept, ‘Cy New Heche, New 


109 DEPERENT Including scarce airmail 
range, eto ‘approval service a 
ante Avalon stamp 63, Dept. 8 Sprit 


FREE Your choice of any 10 stamps from 
‘our frst U.S Al me tts 

tratea it included Cosmopolitan’ Stamp 

Company, 1487 Broadway, Dept, 33, NY. 


az | 2 
Devt. € Mass. | 
ot 
"oo cl P 
Gow Haitetoviles Te 
| 


Free | 


‘PREF! Western Hemisphere Packet. Post- 
yeni 5 Ovens, Stl Weishbide, Bayes, 


FREE) Pou Baar Geese. Ba 
Woberiss tan shnearerbidg., als 
st alin 


PREEII: British Bmpire Packet. Postage 
ag, Wiliams, “GOL Archerbidg., Bayes. 


FREE Packel! interesting orice Tits, NO 
rovais.. Hulet, 29 east. 39th, "New 
Yor City. 


§ fast 
Bnd. Only $1 
and tial offer. Sid 
Monroe, V-4, ‘Chicago 


‘30 Went 


thn 


ois. 


;UNDLAND 
fent, $1.00," Cecil’ Pates, 
foundiand. 


PIPE Burl, Manainet, blocked, and bore, 
Postpaid 1. Finish yourelt, wets fot 
geague, price." Pap' the Piper, ‘san dose, 


Unenia 6-04, itornia 

Angeles 31, Cailtoraia TRAPPING 

AFGHANISTAN, Siberia. Pers ete, %¢ | FOXES, Nige tn one ap alt fur 
1"Soxon, Vaile? Siscam. | "Reaves" Bteticulats Pave, Gearanteed, 


Sth approvals 
NY. 


Write extabrook, Sherburte, Vermont 


3 DIAMONDS and Triangles 3e with 
Drovals, Beaman, Glenburnie 10. Mazy~ 


approvals Liber 
8. Kirkwood 22. Missouri. 


FREE; Packets—sets, Details with approv— 
‘als. Thompson. 27 Glenwood Place, East 

| rane. New Jersey 

| WASHINGTON Bicentennial set Se Uniied 

| “States and foreign approvals accom 

| okitme, ‘Box’ 1327, San Antonso 8. Texas. 


ing Nations— 
stamp Co. Dept, 


| TS, dilferent Se xo Approval Appi 
‘cents, Neumann i300 W. “Okla 
noma "Aves Milwaukee 1. Wiaconsi 


| PREE—Rew Cnn, South Africa War Set 
Ma approval Agpicsate, Shari Cheate™ 
| itor iver: Saar 
STAMPS ent on outstanding 
antes, em pees ee 
oak kins. Hine 


‘oral 


YRER! Complete “United Sater” stamp 

cat ‘Sooo"flustrations! Send 3 

sgepostnge, ‘Marcin feo. a0 ‘Franat 
Buding, Boston, Mas 

SOLOMON Islands. Seychelles, Neid. Cay 

ghia 

ovale Wiki Hinton 


ovals complete cov- 
attractive. prices 


FREE Ovtit! “Album, stamps. hinges, 
lige. detectog Set General forte 
provali sent. Manchester Stamp. Com= 

Dany, Manchester, “Conn, 


PREE—Canadian Sets. Roval Yisl. Gearse 

‘Vt, Geovwe Vs Corapation. Jubii. Oghe 
‘qr, tor apptovat applicants, “Estat, Box 
Wa-s0."range. Ne 3 


PHILIPPINE Aguinaldo Revolution Set 


Catalogs $1.80—J0c,.” Mayfield, Rowe 
‘Taree: Chattanooga 9, Tenueasee 
00 DIFFERENT U 


enbere, Baroda, Michigan. 


ELEVEN good Hox Traps, Complete big 
rints, Spe. Wee-Sho-¥ou, Box 81, De 
ror, Mich 
TREASURE FINDERS 
1M GOOPE Metal Locaios Tully quaraniee 
‘and dustirpasced In eiiciencs ee 
spe plan. trade-in and acceso 
Hteratire" Faner Wesearsh Laboratory, 


BURIED Treasures and lore mines—over 
where. “information Wsee write ‘treasure 
‘Trove, Box 3M0:G,. Springdale, AN 


WANTED— MISCELLANEOUS 
SECURITIES—-defaulieg raitzoade,, el 


ies, 
fon for afer 
‘Bt, Danvilte, 


‘Old 


100 DIFPERERT 1Ge with approvals, Ja. 

| reopegns aed West "ain Btreet, New York 
FE A Ai thaclaalaee hess 

%6_ DIFFERENT Uniied States Me with 
‘Approvals, Bookman: Bex 1as-P. Staple 

wood RJ. 

100 DIFFERENT Alrmails $1.00, 200 62.00 

petite Company, Bot” Cosesure, “Kew 


EXPENSIVE stamps free. Send dime for 
Setails. 15 ‘comimemoraiives, Pair, Box 


BRAZIL. Diamond shaped get 10¢ with ap- 
Aprotuins Vargo Stataps, Racine, Wiscan- 


Wroming.” Tanto. "Write Jon 
‘a0 Alderson, Bultigs, ‘Montana, 


ACCORDION —any condition, Give de- 
Seription. ‘price, Ghaton, oo ive s- 
land, Chicaxe, 


‘MERCURY. pa 
wecumtainers, Mercury ‘fteiinals Notwood, 


MERCURY (Quickaliven) we pay $1.50 per 
vopeigg. Wemtera Metal "Con, Bloomine 


WELDING, SOLDERING 


1,000 GRABRAGS 15e each. & different #1 
‘Reaging. Pa. 


25 DIFFERENT Rusia Taree Pictorials. 
‘Commemeratives and, Airmail. attrac: 

tive Tastes $e Postpaid. “Benjamin’ Bren, 

Station Ay Box 141, Masichester. Conn. 


FREE nremlums to approval customers 

‘[nformation sent. with. frst \ selection 
James Vance, Box 1525, Station A, Cofum= 
dus fy Onto 


PIETY, British, Colgies, and IwentyU 
roval apputcants"Pan-am Siamp'co., Box 
08, Maral 7, lorida, 


Numbers 182, 219, 220, | 
nd 230 


Uyirep STATES, 

To, 81, 384 (Mine). "861,627. Ser 
Approvals’ “forwarded.” Whiton-Stamps, 
‘Nopwatk, Connecticut. 


‘Sandy, 630 Bingaman, Reading. 
BETTER United Stamps Approvals—Choice 
‘Wide Selections—Wox 4884--Alinnenbolis, 


30 STAM oniy Se! Approvals, Ryan, Pine 
‘streets Middletown, “Conn. 


FIFTY, Stamps for Se with 
‘Stanley Gardner. Salyersvilie. 
1000 MIXED U.S. Old and New 2c, 2 Its, 
'31.00, Weatherby, Troy. Ohio, 


U.S. COMMEMORATIVES good. 100 differ 
(eat Ge. Meiteen, Payetteviiic, Texas 


19 ALL dliterent U.S, 105. Monier, 1750 
Patrmount, Cincinnal 


ager 


NEW mate electric welder 10 volt AG-De: 
‘wilt weld ail metals: easy to Use 

rections, Complete wit 

and metallic are. att 


‘aie 


te sles 
or, 3 ed 


ae a Seveag 
iio each 


‘ARC Welder—baild it 
than $1.00, Use avaliable sera 

teed. No toy. Tafermation free, 

Corporation, ‘6347 Parnell, Chicago, Il 


35 DIFFERENT, Canada free. Streiner. 
1030 Bast 61, Cleveland. Oto. 


Free ith approway finden. Siar, 
1117'S, Tano, Woledo, Onto. = 


A $2,000 a 
conn 


map plus $0 diferent, Je with 
& Ripe, Sox ie, Beto 


WASHINGTON Bi-Centennjal 12 varieties 
‘complete 0c. "Herman Kleinmar. Jen 
yantown 6, Pennsvivania, 


54 


10 FINE YS. 19621005, (9%, Weston, 
oma City.” Oklshoma: 


SHORT Of Gasoline? Make your own 
rom Water and wood, coal’ ot coke, 


Go., PEM, Calgary, Can: 


HARE Grabbers 5c cach. Agprovals, Des- 
| Bie Sor Si armota,” Arcana. 


PENNY Approvals that satiety, Neil Groa- 


berg, Bor 5441S, Philadelphia 42. Penn. 
| TRY gy, Je Approvals. Chick 117 Hien 


Buy Wer Savings Bonds and Stamps regularly. 


WELD, Cut, Braze with gasoline! New dis- 

covery, Make your own toreh. Tnstrucy 
Hons;one American dollar. Matthews Mts. 
Go. Calgary, Canada, 


POPULAR SCIENCE 


x . 


evectric TOOLS 
OUTBOARD 


<p WINDING 


A 
‘TRANSFORMER 
WELDERS. 


Welding—one of the most in 

portant of mechanical processes—is 
covered very thoroughly in the LeJay Manual, 
which gives you all the necessary information 
for making welding equipment of different types. 
It also shows you how to make your own power 
tools, generators, motors and wind plants for 
cheap power. 


NO SPECIAL TOOLS OR 
EXPERIENCE NEEDED 

You gain experience as you work with ma- 
terial ‘to be found around garages, workshops 
and old autos. The younger generation can have 
lots of fun making the electric scooter or the 
electric bike pusher, as well as in equipping the 
camp or cottage with electric power. There 
are over a hundred 

save or make money. 


ideas on which you can 


shows you how to Mak 
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Mechanical Knowledge 


is in Great Demand. Let this 
Manual Help You to Learn How to Earn. 


You will find the LeJay Manual of special value 
in these tough times, when electrical equipment 
and repair parts—let alone expert assistance— 
are hard to get. It will show you how to “do it 
yourself” with the material available. It will 
enable you to save money on your own jobs and 
to make money on jobs you can do for others. 
Since the first edition of this manual thousands 
have testified to its wonderful value, 


SEND NO MONEY 


Fill in the coupon with your name and address 
and it will bring you the complete LeJay Manual 
of over 100 build-your-own items. We will send 
it C.0.D, and the postman will deliver it to your 
door. If not entirely satisfied after 3 days, send 
it back and your money wil! be returned, If you 
prefer to save C.O.D. fe ame 
guarantee. 
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antee to return the $190 purchase price, o 
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Helping the tire maker: Pi a laboratory model of the new Westinghouse= 
developed "mass spectron:cter, ation of which analyzes gases with incredible 
swiftness and accuracy. Right now, one of the most important of ity many uses is 
speeding up tremendously a step in the making of synthetic rubber, 


Westinghouse research accepts every wartime challenge... 


(0 numberless 


Under the spur of war, Westinghouse research is delving i 


mysteries, not only in the 
chemistry, physics, metallurgy, 
Westinghouse laboratori 
and new and better ways of making old ones. 


Westinghouse research develops new 


talent for America . 


‘To Westinghouse, each year, come several hundred bud- 
ding scientists and engineers—to work, to learn, to blaze 
new trails in electrical research. And each year, through 
more than 100 Westinghouse scholarships, young men 
enter America's engineering colleges to develop the 
native skill and talent that have made America great 
and will make it greater. 


t field of electricity and electronics, but also in 
tics. And as a result, out of the great 
come a steady stream of new war products, 
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Westinghouse research promises new 


wonders for peace... 


You have heard much talk of the marvels 
science will offer you after the War. Well, there 
will be marvels—plenty of them—and West- 
inghouse research is working to contribute its 
full share. But we will never lose sight of what 
~ we consider our first duty: seeing that, beyond 
all question, each Westinghouse product, old 

1. or new, is the very finest of its kind. Westing- 
- house Electric & Manufacturing Co., Pittsburgh, 
Penna. Plants in 25 cities, offices everywhere. 


Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 


. 
GUERRILLA TACTICS 
tant to every soldi 
when he may find himself unarmed 
ond face to face with a Nati or a 
Jop. The mon at for left is 7 
2 quick maneuver that will spin his 
opponent around so that he con grap- 
le with him from the rear, or trip 
jim and throw him hard to the ground 


ore impor- 
who never knows 


“Tough Eucugh? 


When the Army found that our 
boys were a bunch of softies, it 
developed a physical-training 
program that prepares them in 
double-quick time for the rough- 
and-tumble business of war. 


By ALLEN RAYMOND 
Photographs by WILLIAM W. MORRIS 


FEBRUARY, 1944 


ORLD WAR II demands physical 

stamina far greater that that pos- 
sessed by the average American boy. Our 
young men are a sad commentary on the 
machine age, easy schooling, and easy living. 
They're softies, compared with their fathers 
of a generation ago. They look all right; 
they're taller, heavier, better nourished, and 
freer from disease. But they haven't ex- 
ercised as much as their fathers used to, 
and they're physical weaklings by present- 
day military standards. 

That's the conviction of the three men 
largely responsible for the U.S. Army's 
toughening program. These men, now as- 
signed to the Special Service Forces, are 
Col. Theodore P. (Continued on page 60) 
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——eo 
The Army’s 
Daily Dozen 


THE BURPEE js done in four 


counts. A man first assumes a 
stonding position, with arms at 
his sides, ond feet o couple of 
inches apart. At the count of 
ene,” he goes down to a squat- 
ting position, with hands flat 
cn the ground, ond orms inside 
his knees. At “two," he throws 


sta 
THE BANK TWIST, nomed after Col. T. P. Bonk, one of the three men lorgely responsible for developing the 
new physical-conditioning program, is o rec! “toughy.” A mon lies on his back with his legs held up in front of 


him so that they form 0 90-degree ongle 
is no bend in the knees 


His orms ore ex 


h his torso. His legs ore together 
nded ot his sides, palms down, At the count of "one," he lowers his 


cand held straight so that there 


pore eee? “tieee gg tesa 
ht ie resting on his hands and toes. At lithr 
ting position, ond ct “four” he stonds up. The burpee 
cises now being used to test @ soldier's physical fitness at well ot hit improve- 

#t under the new toughening-up program. Even the rawest recruit can do this ei 
ercise. a few times—slowly. But the Army doesn't consider him fit for the rigors 
of war until he can do it 40 or 50 times, in easy rhythm, without pausing for rest 
In testing men with this exercise, the Army considers thot eight burpees done in 
20 seconds is poor; 10 burpees is fair; 12 is good; ond 13 or better is excellent 


a og Pee ew 
he jumps back to squat 
‘one of the seven exer- 


logs, sill held straight, to the ground so that his feet are in the vicinity 
of hit right hand. At "two," he brings his legs back to the erect position 
At "three, 


‘again on 


he lowers his legs to the ground at his left, and then comes up 
jour." Thirty of these twists done fast is considered only average 


WEAK HORSE is one of 
the Army's toughening-up. 
games. One team lis 
28 shown, against “base” af 
right. Each member of "up" 
fecm then fakes a flying 
leap ond lands on the tied 
and necks of “down” team 
in effort to snap “horsey’s” 
bock. Below, a page from 
the gome: manual now be- 
9 issued by Special Service 


eS 


eae wes 2008 


Bank, formerly athletic coach at Tulane and 
Idaho universities; Capt. A. A. Eslinger, 
director of physical education at Leland 
Stanford University, and C. H. McCloy, 
director of physical education at the Uni- 
versity of Towa, Much of the new training 
system was worked out by this trio just 
before Pearl Harbor. 

At the school in Washington and Lee 
University, Lexington, Va., where Special 
Service officers are trained in the new 
hardening program, Captain Eslinger gave 
me some data on the physical unfitness of 
average American college boys, as of 1940 
and 1941. 

“In a physical-fitness test of 1,000 men 
at the University of Illinois in 1940,” he 
said, “the following facts were revealed: 
18 percent of them couldn't swim a stroke 
and 36 percent couldn't swim 50 yards. Over 
three percent couldn’t chin themselves even 
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once, and more than 25 percent couldn't 
chin themselves five times. About 24 per- 
cent couldn't vault an obstacle waist high; 
more than 40 percent couldn't ‘skin the cat,” 
an easy stunt for their fathers. 

Captain Eslinger had examples—taken 
from battle reports—to illustrate how dis- 
astrous it may be to a soldier in wartime 
to lack strength in his arms and shoulders, 
“The crew of an American bomber,” he 
said, “made a forced landing at sea off the 
Aleutians. A small naval vessel sped to 
their rescue. With high seas running, ropes 
were lowered to the airmen floating aboard 
their collapsible raft. All but one wer 
saved. That man couldn't climb the rop 

A similar fatality occurred, he 
aboard a U.S. Army transport sunk off- 
shore in operations near Guadalcanal. An 
enlisted man was caught below decks with 
no means of escape except through a hatch- 
way only 20 feet above his head. A comrade 
tossed him a rope. But the man was unable 
to climb it, and his comrade was unable 
to pull him up. 

As for strength and agility needed in 
hand-to-hand combat against such tough- 
ened troops as the Nazis, no powers are too 
great. It was with such situations in mind 
that the three university athletic directors 
went over scores of standard drills in calis- 
thenics to develop the single set of 12 that 
is now working miracles for the Army. 
They packed into a dozen basic exercises, 
which can be run through in 20 minutes, 
more strenuous physical drill than was 
contained in the 60-minute system used 
before the war. Then they added “guerrilla” 
exercises and combative drills, and topped 
their new system with rough-and-tumble 
games to built competitive spirit among 
our troops. 

‘Under the new program, recently com- 
piled in a manual known as Training Circu- 
lar 87, every soldier in our Army must be 
tested individually (Continued on page 205) 
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THE “DRIP,” designed and named by Col. from their planes at the Basic Training 
K. C, McGregor, is used by the Army Air School at Gardner Field, Taft, Calif, Look- 
Forces Western Flying Training Command ing like a movable “bleacher section," it is 
to taxi flyers and their equipment to and drawn by a “tug” and holds 30 men, 


PLEXIGLAS CUPS, formed of the same 
material that is employed to make 
bomber noses and gun turrets, are being 
used to restore painless motion in ar- 
thritic joints, Besides affording a smooth 
surface against which the other bones 
of the joint can move, the transparent 
plastic cups facilitate subsequent X-ray 
examination of the bone head from 
which excess growth—the cause of ar- 
thritic pain—has been removed. The 
cups, successfully used in finger, jaw, 
and hip joints, were developed by Dr. 
Paul H. Harmon, surgeon at the Robert 
Packer Hospital, Sayre, Pa. 


HOBBY CLUBS, tentatively organized by Capt. Wayne E. 
Scriviner as morale builders for the men at the U.S. 
A. A, F, Flying Training Command's Basic Training School 
at Cochran, Ga., are paying double dividends. Over 200 
men quickly responded to the Captain's invitation to get 
together in photography, woodworking, art, printing, and 
radio and model-plane building, and the products of their 
work are now being used by the rest of the camp. The 
radio club (right) now services all the sets on the post; the 
model-building club (lower right) provides a place for 
aircraft-construction experiments; the woodworkers build 
chairs, tables, and bookshelves for the recreation rooms, 
and the camp's artists (below) knock out war-bond posters 


CABLE CUTTERS. Automatic 
devices set at intervals along 
the leading wing edges of 
Britain's bombers (see inset) 
are enabling the planes to cut 
their way through the bar- 
rage-balloon cables that the 
Germans are employing as 
protection against low-level 
attacks. When one of the 
cutters is hit by a cable, the 
contact sets off an explosive 
charge. This drives home a 
chisel that snips the cable. 
Metal reinforcements protect 
the wings as the cables slide 
along the leading edges to 
enter the aperture of a cut- 
ter. The drawing at the right 
depicts an American-built 
Ventura, a medium bomber 
used by the British, equipped 
with the new device and slic- 
ing a path through a screen 
of German cables. Extending 
from the trailing edges are 
the ends of the tracks upon 
which the Fowler flaps are 
extended to reduce the speed 
of the plane in landing. 


Drawings by B. G. SEIELSTAD 


VANISHING BRIDGE. Be- 
lieved to be the only one of 
its kind is the Shatt-el-Arab 
River bridge in Iraq, whose. 
center span sinks into the 
river low enough for water 
traffic to pass over it, This 
unusual design was decided 
upon by an Indian Army en- 
gineer as the best method of 
eliminating the high towers 
required by a lift bridge, 
which would have been con- 
stantly threatened by the 
monsoon gales. The bridge 
carries both rail and road 
traffic across the stream, 
which is formed by the con- 
fluence of the Tigris and 
Euphrates rivers. Its 92-foot 
center span, which weighs 
about 35 tons, is raised and 
lowered by hand-operated 
winches. At the left is our 
artist's conception of how the 
bridge appears with the cen- 
ter span lowered. The span 
can be dropped enough to be 
cleared by the deepest-draft 
boats on the river. 
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Take it from a Yankee p.: 


An Interview with 


COL. ROBERT L. SCOTT, Jr., 
Author of “God Is My C 


By Robert E. Martin 


JURMA once again may become 

a battleground of this war. Al- 
ready it has been the scene of a 
great campaign, where American, 
British, and Chinese alike faced 
hardships and privations beyond 
what they had to endure from the 
Japs. Among the Allied fighters was 
Col. Robert L. Scott, Jr., former 
Fighter Commander of the China 
Air Task Force under General Chen- 
nault. Because he knows Burma, 
and neighboring China, as few sol- 
diers do, Colonel Scott has much to 
tell of the grim business of survival 
in a land once considered plentiful. 

“Before the war, Burma was an 
enormous rice bowl,” said Colonel 
Scott, “and yet, during May and 
June of 1942, the Ferry Command 
dropped 2,000,000 pounds of rice in 
the northern part of the country 
to keep two Chinese armies from 
starving to death. More rice was 
grown in the Irrawaddy Valley 
than in any other section of the 
world, but the Burmese weren't 
furnishing any food for the Allies. 

“As we dropped the rice from 
about 50 feet, I could see cattle 
wandering through the streets of 
villages and out in the fields, I said 
to myself, ‘What the hell is this, 
anyway? How in the world can 
those men be starving, with all that 
food on the hoof available?’ So I 
landed on a little 800-foot airfield 
to have a look. Then, protected by 
four sergeants with Tommy guns— 
not knowing what to expect—I 
walked down the road and saw 
plenty of dead men, mostly cholera 
victims.” 

‘The first chance he got, Colonel 
Scott queried General Ho, who, you 
remember, commanded those Chi- 
nese troops who had come down the 
Burma Road to support the Allies. 
Why hadn't he slaughtered the 
cattle to feed his men? 


FEBRUARY. 1944 


Jungles, hostile natives, and 
disease make Kipling’s “Road 
to Mandalay” rough going for 
both flyers and land fighters. 


A “one-man oir force,” 
Colonel Seott hor flown 
ever every port ma, 
evocuoted hundreds of war 
refugees, ond knocked off 
es mony os 1,000 Japs on 
© single strafing mission 
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General Ho, who viewed the situation 
through the eyes of an Oriental, explained 
that cattle were sacred in Buddhist Burma, 
and not a single bullock could be killed, 
though the people starved by the thousands. 
Therefore, the only source of food for the 
Chinese was that which the Ferry Com- 
mand was able to carry in to them. 

“But dropping food, even from a height 
of only 50 or 60 feet, presents a serious 
problem,” the Colonel went on. “First we 
dropped 50-pound burlap bags of rice, rock 
salt, and dried fish. But when the bags 
struck the ground they immediately burst 
open, scattering the food in every direction. 
So we conceived the idea of placing 50- 
pound parcels of food in burlap bags, each 
capable of holding 100 pounds. Then we put 
those bags in others of equal size. On land- 
ing, the inner bag burst, but not the outer 
one, 

“We also dropped wooden boxes of am- 
munition, which we thought was all right 
because the boxes didn’t break. But the 
impact flattened out the shells so that they 
couldn't be used. The only way to drop 
ammunition is with parachutes. Dropping 
food and ammunition to beleaguered troops 


THE CAPTAIN'S KIT 
——$<$<——> 


is often vital, but you have to know how to 
do it. Living and fighting in China and 
Burma constantly present problems for 
which there are no answers in the books.” 

‘Burma, once known romantically to Am 
icans from Kipling’s “Road to Mandalay 
is a country of alternating plenty and star- 
vation, distrust and hatred of the white 
man, disease and superstition, high moun- 
tains, thick jungles, and rivers—which, in 
the rainy seasons, rise suddenly and flood 
the valleys. 

“In China,” the Colonel went on, “the 
people would give you their last grain of 
rice if you needed it, but in Burma they 
would plot to kill you while you were a 
guest in their villages. Waging war in a 
hostile, disease-ridden land, against an un- 
scrupulous enemy, with your lines of com- 
munication from the United States 10,000 
miles long, is an enormous problem. But for 
the individual flyer, the problem is far worse 
if he has the misfortune to be forced down. 
He has to face native hostility, religious 
prejudices, and epidemic disease. Besides, 
in the jungles of northern Burma in par- 
ticular, there is very little in the way of 
food or game on which to live. From the 
standpoint of survival, it is perhaps the 
most difficult land in the world.” 

Colonel Scott knows whereof he speaks, 
because he has flown over every part of 
Burma and come in contact with all kinds 
of people while transporting starving, sick, 
and wounded refugees by the hundreds from 
Burma to India. He has been called “the 
‘one-man air force," having disposed of from 
600 to 1,000 Japs during one strafing mission 
on a group of Japanese barges and ac- 
counted for as many more in shooting up a 
train in upper Burma, These are but two of 
many single-handed exploits. 

The Colonel, however, is considerably 
more than a soldier and flyer whose work 
in China has established his reputation. He 
has, in addition, a scientific turn of mind, 
and his observations on geography, clima- 
tology, Burmese ethnology (the study of 
the characteristics of the people), zoology, 
and botany are worth listening to. All these 
subjects and more are discussed in Colonel 
Scott's book, “God Is My Co-Pilot,” pub- 
lished by Scribners and now being made 
into a movie by Warner Brothers. 

“I have survived for weeks at a time,” 
the Colonel continued, “in the jungles of 
South America and among the head-hunters 
in the forests of Darien, without any serious 
trouble. I have made my own fire, boy- 
scout fashion, and cooked my own meals 
as I found edible plants and game. In fact, 
no training that I have had in the past has 
helped me more than having been a boy 
scout, in making my way alone and living 
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e mcleed rela 
dy Caogh ie ieee 
down among friendly no- 
fives is carried back to 

on the shoulders 
is rescuers. Burmo's 
head-hunters, however, 
have to be given a bounty 
of $30 for every American 
rescued with head intact 


ha ~ 
Under the watchful 
Army Engin 

link Assam 


el Burma Road. Completion of 
forthcoming Allied offensives 


isease is rampant among the vitamin- 
storved natives of Burma, where @ fun- 
gus growth may eat a hole in a man's | 
the sie of © baseball. Above, on Ame 
can+trained notive nurse treats o B 
ivho'weats the, traditional heo-hunder’s hot 


American jeeps and trucks slog 
‘their over the Assom-Burma 
Read Tk hacked tut of the june 
gle by U.S. Army Engineers. An- 
nual rainfall of 500 inches will 
keep the trucks wallowing in mud 


off the land. But in Burma, from Lashio 
northward, the country is almost a track- 
less jungle to the tops of mountains which 
average about 13,000 feet, with some peaks 
running as high as 20,000 feet. These are 
tough mountains to fly over, but far, far 
tougher to traverse on foot.” 

Jungles generally, Colonel Scott was re- 
minded, offer as much or more natura! food 
than do forests back home. He agreed, but 
added with emphasis, “Not in certain sec- 
tions of Burma! Such easily gathered foods 
as breadfruit, durian, pandanus, or palms 
are too scarce there to do much good.” 
Palms, in particular, with their long, pointed 
buds in the center of terminal crowns of 
leaves, seemed to go with the jungles. It 
is hard to imagine a jungle without them. 
“Oh, yes,” answered the Colonel, “there are 
some palms, but few of the edible varieties. 
T've often eaten palm ‘cabbages,’ both raw 
and cooked, and they're usually good either 
way. I've eaten them whenever I could 
find them, because of their high vitamin 
content. And in Burma, more than in any 
other part of the world that I know of, the 
lack of vitamins—or avitaminosis, as the 
doctors call it—is serious. I've seen men 
with holes in their legs large enough to 
hold a baseball—no, they weren't wounds; 
it was a kind of tissue deterioration which 
came from mosquito bites in which a 
fungus growth had developed. The fungus 
kept eating the opening larger and larger. 
But the fundamental cause was the fact 
that the men thus afflicted were in a run- 
down condition owing to lack of vitamins. 
No, in the Burmese jungles you're lucky to 
find a few berries and ferns to live on.” 

But how about game? “Very little. Some 
birds, of course, but often you're wasting 
ammunition trying to shoot a bird in the 
jungle. If you can't see where the bird 
is going to fall, it'll be difficult to find it 
even if it drops only a few feet away. And 
a .45 was never designed for shooting either 
birds or animals. The scarcity of animals 
in the mountains south of the Chinese bor- 
der is due, we supposed—at least in part— 
to the terrific rainfall. There aren't many 
places in the world where it rains harder 
than in Burma during the monsoons! As 
much as 500 inches a year falls in certain 
parts of the country, and that’s a lot of 
water! You see, the mountain ranges, which 
are really the foothills of the Himalayas— 
if you can call mountains from 12,000 feet 
to 20,000 feet foothills—run generally north 
and south, all the way from the Salween 
River to the Naga Hills, which divide India 
from Burma. Between these ranges run 
swift rivers, in deep gorges. In the rainy 
Season these rivers often rise as much as 
50 feet in a single night! Such streams 
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limit the movement of wildlife and must 
wipe out large numbers of animals. So it's 
not inconceivable that the terrific rains have 
had much to do with making game so 
scarce. There probably are other reasons, 
too, but whatever they are, I know that 
there is practically no edible game. This is 
not true of the Naga Hills farther to the 
north, where there is a good deal of big 
game. 

“In the south, of course, there is ample 
food. As I said before, Burma was the 
‘rice bowl of Asia,’ but where there's rice 
there are people—many of them—and most 
of them hostile, so that you're worse off 
there than in the barren jungles of the 
north. On the other hand, if you're forced 
down in New Guinea or the Solomons, where 
the natives generally hate the Japs and— 
thanks to the missionaries—have a high re- 
gard for the white man, you will be fed 
and led to safety. But many of the Burmese 
will stab you in the back or hand you over 
to the Japs. 

“The greatest enemy, however, is ma- 
laria, I've been through villages where 95 
percent of the people were sick with that 
disease. The ordinary malaria that we know 
about here is bad enough, but the malignant, 
cerebral variety in Burma is really tough. 
Often it seems that neither atabrine nor 
quinine helps very much, but still they're 
the best drugs known for it. 

“Your best bet is to take every precaution 
to keep from getting malaria. Never go 
without your shirt, however hot it is, and 
keep your sleeves rolled down; wear gloves 
when possible, and tie a piece of string or 
plant fiber around your sleeves at the wrists. 
Keep your trousers tucked in your G.I. 
shoes and never, under any circumstances, 
be without a mosquito head net. I'd go 
without food if I had to make a choice be- 
tween food and mosquito netting when I 
made up my pack of things to carry into 
Burma. In fact, I'd take a mosquito net if 
I had to carry it in my mouth. It's that 
important. 

“Frequently at sundown, standing on 
some rising ground, I noticed a haze in 
the valleys which at first I thought was a 
ground fog. The superstitious Burmese 
would say, pointing to it, ‘Look, the Curse.’ 
And indeed it was, but not as they supposed 
it. That miasmatic haze consisted of myri- 
ads of the Anopheles, or malaria-bearing, 
mosquitoes, which swarm at sundown and 
are particularly obnoxious for three or four 
hours thereafter. Don't say, ‘Oh, mosquitoes 
never bother me.’ These mosquitoes are 
hungry—and aren't particular!” 

Capt. George W. Shoenfelt, of the Ferry 
Command, who had flown with the Colonel 
over the Orient (Continued on page 218) 


POPULAR SCIENCE 


MOCK-UPS HELP TRAIN FLYERS, Time, gasoline, 
and plane wear are saved by the U.S.A.A.F. Training 
Command through the use of mock-ups to familiarize 
future air fighters with the conditions under which 
they will work. Above is a full-scale reproduction of 
the bombardier’s compartment of a B-24 Consolidated 
Liberator bomber. Built at the Central Bombardier 
Instructors’ School at the Carlsbad, N, M., Army Air 
Field, it helps returned combat veterans pass on their 
trade secrets to the men who will train future “egg- 
layers.” Lieut. John Esh, student officer bombardier, 
is learning the layout of the instruments from Capt. 
Willard Von Jones, 26-year-old veteran bombardier 
from the Aleutian combat theater. 


FUSES for hand grenades 
are X-rayed for safety 
by a machine developed 
by General Electric. Rid- 
ing a movable belt, the 
fuses cross the beam 
from a 100,000-volt X-ray 
tube, which is focused on 
a fluorescent screen. Any 
change in the intensity 
of the glow of the screen, 
indicating an improper 
charge in the fuse, is de- 
tected by a photoelectric 
tube. A bell rings, a red 
light flashes, the offend- 
ing fuse is marked with 
a dab of red paint, and 
a telltale recording is 
made on a chart. Four 
thousand fuses can be 
checked in an hour. 
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LASTING PROTECTION against 
bacteria and fungi is given fab- 
rics and other materials by the 
“Puratized process” developed 
by Dr. Frank J. Sowa, of Gal- 
lowhur & Co., New York, N. Y. 
In the photo below, a treated 
sample of shoe lining (top) im- 
mersed in a culture of athlete’s- 
foot fungus has a large “halo of 
inhibition,” while an untreated 
piece is covered with fungi. 


BATTLE DRESS of the 
Navy's PT boats has 
several styles, depend- 
ing on where these hit- 
and-run craft are ac- 
tive. At the inlet and 
river-mouth bases of 
the South Pacific, skill- 
ful camouflage blends 
them with the jungle 
background, as above. 
Japanese call these PT 
boats “Green Dragons.” 
Atright, acamouflage of 
stripes is used to break 
up the outlines of a boat 
serving far from shore. 


A WITCH'S BROOM is tied to the mast of a 
modern warship on its trial run, just as on early 
sailing ships. A successful trip, and the broom 
remains, signifying acceptance and a “clean 
sweep.” Broom-keeper at the Tacoma-Seattle 
Shipyards, Tacoma, Wash., is Tom Gladding, right 


CASTAWAYS using the mirror below signal ships 
or planes within 10 miles. Sighting through the 
cross, they tilt the mirror to throw flashes of 
reflected light. The emergency device is made 
by General Electric. 
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ITCASE HC 
t THE ARMY 
A ‘can be taken out of 2 “ultea 


set up in three minutes t 
as a portable unit for 


William B. Stout, noted designer, has pro- 
vided walls that fold open and shut like an 
s been devel accordion. The exterior of the 2,500-pound 
© by our armed house, made by the Palace Corp., of Flint, 
forces. Erected, the 16 by 15'3-foot house pro- Mich, is Homasote and noncritical lumber. 
vides floor space of 250 squai Folded Below, four stages in the erecting of one 
(see inset), it fits in a case eight feet wide, of these units, which the Army uses as 
161% feet long, and less than 26 inches thick. kitchens, shops, offices, and first-aid sta 


“ACCORDION” WALLS SPEED THE ERECTION PROCESS. 
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52 blistering raids across North Africa, 

the Mediterranean, and Rome itself, I 
helped blast an invasion path that eventu- 
ally will lead our victorious troops into the 
heart of Berlin. 

‘We precision-bombed, _pattern-bombed, 
and skip-bombed the Axis troops until their 
commanders retreated toward fortified 
Middle Europe. 

At first both the Germans and Italians 
poured flak into our wings like rain on a 
roof, but we learned to evade this cruel 
punishment so well that, of seven second 
lieutenants representing the entire pilot 
staff of the advance echelon for our bom- 
bardment group in Africa, six came 
through alive. 

Only two years ago, I was a senior in 
liberal arts at the University of Southern 
California. Nineteen days after 
Pearl Harbor, I enlisted as an air 
cadet. Eleven months later, I was 


Drowings by 
STEWART ROUSE 


The great medium bomber that 
terrified Tokyo has been busy in 
the Mediterranean theater, too... . 
Here’s the story from a veteran of 
52 raids in Africa and over Italy. 


" 
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By ROBERT L. CUNNINGHAM 


First Lieutenant, U.S.A.A.F. 


in England, and on November 11, 1942, I 
landed at Casablanca, after guiding a flight 
of P-38 Lightnings from Britain. Except 
for a single sneak flight over the Ruhr in 
a Flying Fortress, intended to check on my 
nerve for combat, I had had no taste of 
war. Now I was due to lash out at Rommel 
in the desperate drive that pushed him into 
the sea. 

General “Billy” Mitchell would be proud 
of us were he alive today. Yes, I am a 
“Mitchell” pilot, and proud of the great 
plane. Since General Doolittle's Tokyo raid, 
you may know this medium bomber better 
as the B-25. These planes are the fastest 
and most maneuverable mediums ever to 
take wing. In a heavy bomber, you fly far 
above the noise of battle, paste your target, 
and fight your way home. In the mediums, 
you are part of the battle itself, 
often roaring in “on the deck,” 
pulling up sharply, and letting go 


SIDI AHMED MISSION. An ossignment to catch 50 JU-52 transports on a Nazi airfield outside 
Bizerte was the first big test of the air strategy of the "Gold-Barred Guerrillos." Here is the plan 
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GABES MISSION. Enemy troops concentrot 
jumped the B-25's. With his top-turret gunner ki 


with everything you have, within direct 
range of all antiaircraft weapons on the 
ground. 

The Mitchells haven't missed a show in 
this war. Designed for pulverizing targets 
by level bombing, they are standard equip- 
ment today in five air forces, including the 
British, Russian, Dutch East Indies, and 
Chinese. Built at North American's Cali- 


The problem was to approach the target low enough to escape 
ht to avoid most of the fick and kes 


bomb from sufficient hei 


in on orange grove 
d and his port engine out, Cunningham crash-landed 


re the torget. Fifty Nati figh 


fornia and Kansas plants, these twin-tail, 
midwing machines carry a crew of five, 
several .50 caliber machine guns, protective 
armor, and more than 2,000 pounds of ex- 


plosives. Their supercharged Wright en- 
gines drive full-feathering three-blade 
props. 


Had the Axis threat not been so serious, 
I would have chuckled over our early tacti- 


‘overy by ground detection equipment, then 
cleor of the concussion of their own bombs 
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$1DI AHMED AIRDROME 
GIRDROME AND 5O ENEMY 


JU-S2 TRANSPORTS DESTROYED) 


an 
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wed the flok to foke 


cal plans. We had learned low-bombing 
tactics at home, sweeping in at roof-top 
level, dropping delayed-action bombs, and 
zooming 1,000 feet to escape their searing 
blasts. I was soon to learn that there's no 
tougher assignment than low bombing. The 
enemy gets set in foxholes and pumps a 
solid curtain of fire straight up as you ap- 
proach. You must fly through streaming 
-30 and .50 caliber bullets, explosive 20-mm. 
and 40-mm. projectiles. 

Our first mission carried us over Gabes. 
‘We were told that troops had concentrated 
in an orange grove, so we plastered the 
area and streaked for Casablanca. My 
flight over the Ruhr had not prepared me 
for this one. We saw no enemy on the 
ground, but out of nowhere 50 Nazi fighters 
jumped us. On their first pass, they killed 
my relief top-turret gunner and shot up the 
left engine. Three ME-109's circled like 
vultures until our stricken ship crashed, in 
enemy territory. As we tumbled out and ran 
for the bush, the Heinies strafed Miss 
Mary Jane—named for my best girl, back 
in California—until she exploded. 

“Friendly” Arabs rescued us. After two 
of the boys had given them the shirts off 
their backs for the favor, they turned us 
over to an Italian patrol. Luckily, the 
Italian officer missed the 45 I carried in a 
shoulder holster under my leather jacket. 
‘When we were being driven away, I stuck 
the gun in that officer's face and demanded 
our side arms. We not only got the guns; 
the Eyeties started walking. We hid in the 
hills until one of our patrols came by. 

A few days later, we drew our second 
mission, the airdrome at Sidi Ahmed, in 


12 


Bizerte. “Fifty JU-52 transports on the 
field,” Intelligence reported. How should 
we go in to surprise them before any could 
be flown away? 

‘We huddled on that one. Joe Helsaback, 
from Walnut Cove, N. C, had one idea, 
Frank Gschwandtner, from Fort Atkinson, 
Wis., another. 's a cinch,” said John 
Beatty, Kittanning, Pa. “we gotta keep 
their air power on the ground.” Arthur 
Canham, a San Francisco boy, declared we 
must hit the deck (contour fly) until the 
target was approached. I suggested we 
sweep in from the sea, skimming the waves 
to protect our top, rear, and bottom. Bill 
Bishop, New York, agreed with my idea, 
and Dick Marsh, Philadelphia, sighed for 
some delayed-action stuff to replace the 
bombs we were carrying. 

Our tactics began to develop on the Sidi 
Ahmed raid. We dared not go in at 50 feet, 
for the bombs would explode in our faces. 
We couldn't sweep in at 8,000, for the Ger- 
mans would pick us up with detection 
equipment and bracket us before we hit 
the target. So we struck out over the 
Mediterranean, skimming the deck until 
we were off Bone, where we turned inland, 
contour-flying over the hills until 10 miles 
out of Bizerte. Then we started climbing 
1,500 feet a minute, holding the air speed 
at 160. (Ground fire turned loose at Ferry- 
ville, 40 miles from the airport.) At 8,000 
we leveled off, roaring on through the hell 
of steel. Poor Bill Bishop went down with 
a direct hit, the only one of our pilots not 
to come safely through the campaign. 

As soon as flak began to bump us around 
the sky like kites, we threw the ships into 
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SKIP BOMBING KEPT THE AFRIKA KORPS TANKS THIRSTY 


3 One of Cunningham's, bombs skipped, striking 
the neor side of the ship ond exploding below 
the water another hit the deck, firing the 


cargo. Conham alto scored with o hit on the deck 


an undulating skidding motion. A little 
right rudder, slight left rudder, dive slight- 
ly, climb a bit. I looked down, saw four 
lights blink. Seconds. later, pebbles cracked 
against the bottom of the wings. How those 
missiles were punishing the planes, I 
learned when we landed. It was a horrible 
mission tactically, though we plastered the 
target. For five days we worked on those 
ships in the blistering desert heat before 
they were ready for combat once more. 
Tough fighter opposition 
met us every time we 
went up, for the Germans 
usually outnumbered us 
five to one. Though the 
B-25 can turn inside some 
fighters, as I have proved 
many times, there's no 
point in tempting their 
guns needlessly. We pilots 
chinned about tactics ev- 
ery time two or more got 
together. “Speed 
bomber in combat," 
agreed, “is O.K.—but it’s 
maneuverability that will 
bring us home.” A bomb- 
er can't run away from a 
fighter pilot. He can make 
four passes at you, spit- 
ting machine-gun bullets 
and cannon projectiles, as 
easily when you're doing 
280 miles an hour as when 
you're crawling at 180. I 
went up in a Spitfire one 
day, placing myself in the 
position of an enemy pilot 
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FACTS ABOUT THE B-25 


ing Group Area 
Weight (opprox.| 


Four seconds loter, when the deloyed-action 
bombs went off, the Mitchells were o quarter 
of @ mile away. Cunningham was in trouble, with 
his port engine shot out ond its prop windmilling 


to check his reactions to a B-25 squadron, 
‘As I noted the turrets swinging rapidly in 
my direction, keeping me dead in their 
sights no matter how I rolled and dived, I 
understood why so many enemy flyers 
think twice before moving in to attack. I 
have often seen Nazi fighter pilots dip a 
wing in our direction two and three times 
before plunging in toward our formation. 
They're no fools, those Germans—and cer- 
tainly they're no supermen, either. 
oe: Quickly our board of 
ie! strategy (we called our- 
selves the “Gold-Barred 
Guerrillas") evolved other 
tactics. We continued go- 
ing in on the deck. Ger- 
man fighters soon learned 
not to sneak up from the 
rear, for the terrific prop 
wash of the B-25 will dash 
a small plane into the 
ground or sea quicker 
than its pilot can say 
iiber alles, Nearing the 
target, we'd stick our 
noses into a climb, level 
off at 8,000, climb on to 
9,000, dive to 8,000, level 
off, dump our loads. While 
approaching the target 
and fleeing for home, we 
threw the ships into a 
sickening combination of 


b7 feet binches  Sidding and roller-coast- 


atts er plunges and zooms, 
Stfeet linch Varying altitude 1,000 feet 
bl0squore feet at a clip. Again, we would 
} 35,000 pounds (Continued on page 208) 
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Transparent Armor..." 


Shields for Sky Fighters 


Layers of glass and plastic, like 
your car's safety windows, resist 
shattering by bullets. 

Photographs by ROBERT F. SMITH 


'HINGS were getting hot for the rear gun- 

ner of an American medium bomber over 
‘Tunisia, one day a few months ago. A Mes- 
serschmitt was on his tail, and 20-mm. explo- 
sive shells whizzed closer and closer, until 
one of them smacked right against his win- 
dow, By all the rules, that should have 
ended the gunner’s career. The fact is that 
he wasn’t even scratched, 

Incredible as it seems, a piece of glass 
saved his life. The window was a typical 
installation of a modern aviation material 
for protecting combat flyers, which Ameri- 
can factories are now turning out on a mass- 
production scale. Cautiously, its makers 
and the armed forces call it “bullet-resistant 
glass.” They emphasize that it was never 
intended to stand up against explosive shells, 
though it has done so on occasion. What the 
manufacturers do say, and rigid Army and 
Navy specifications demand, is that a block 
of this glass 51% inches thick will stop a .50 


BULLET-RESISTANT GLASS 
MUST COMBAT TWO FORCES 


® BORING From ROTATION oF 
PROJECTILE 
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caliber armor-piercing bullet, striking head- 
on, at a range of only 50 yards. And that 
thickness may be considerably reduced if 
only oblique hits, by far the more frequent, 
are to be guarded against. 

In principle, bullet-resistant glass takes 
after its ancestor, automobile safety glass. 
Both consist of multiple sheets of polished 
plate glass, separated by films of transpar- 
ent plastic. These intervening layers of elas- 
tic material are bonded to the glass by heat 
and pressure. They serve to prevent a crack 
from spreading through the entire thickness, 
confining it to a part of the “sandwich.” 
Also, they oppose radial cracking and shat- 
tering. 

Much depends on the type of plastic used. 
The kinds first employed for auto safety 
glass had drawbacks, of minor importance 
to motorists but serious to airplane crews. 
For example, long exposure to sunlight 
tended to discolor the plastic—only slightly 
in a thin window, but considerably in one of 
enough layers to resist bullets. Another dif- 
ficulty was that extreme cold made the plas- 
tic brittle, robbing it of resiliency and 
weakening the bond between layers of glass. 
Not long before the war, chemists perfected 
a synthetic plastic, known as plasticized 
vinyl butyral, which met all objections. 

Successfully tried out in automobiles, and 
then in armored cars used for transporting 
valuables, bullet-resistant glass was fully 
developed just in time for war needs, which 
now consume the entire supply. After hos- 


EFENSE IN DEPTH” 


The gloss is 


;ctually « “sandwich” composed of 
ished plate gloss and transparent 
xd together by heat and pressure 
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‘A small panel of the new gloss—on improvement over the prewar safety glass used in pas- 
senger cars and armored trucks—protects the head and shoulders of this P-38 pilot. Because 
it weight 13 pounds for every square foot on inch thick, it is employed only in vitol areas 


tilities end, civilians will enjoy its benefits. 

For airplane use, bullet-resistant glass of 
four or five layers replaces or supplements 
windows previously made of plastic alone, 
which had practically no resistance to bul- 
lets. Bullet-resistant glass has the added 
advantage of withstanding scratches, which 
in time impair visibility through windows of 
plastic. Like plastic, it can now be formed 
into many special shapes for airplanes. 
Cylindrical and conical shapes have been 
produced. 

On the other hand, the considerable 
weight of the new glass has presented a 


problem, One square foot of the material, 
one inch thick, tips the scale at 13 pounds. 

How to make windows as light in weight 
as possible, therefore, is a question that has 
preoccupied makers and users. One solution 
has been to keep down their dimensions and 
mount them close to the eyes of a flyer so as 
not to restrict his field of vision. A window 
as small as a foot square gives the tail gun- 
ner of a bomber plenty of view to sight his 
weapon. Likewise, a small block of the glass 
may be mounted within the cockpit of a 
fighter, just in front of the pilot’s head. 

Front-line observers, reporting on the pro- 


IS THE SECRET OF BULLET-RESISTANT GLASS 


FRAGMENTS OF BULLET 
(OTHERS IN GLASS) 
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ALTERNATE LAYERS OF GLASS AND PLASTIC, - 
\__ ASIF SEPARATED AFTER IMPACT OF ARMOR- 


LAMINATIONS PREVENT THESE 
CRACKS FROM SPREADING 
THROUGHOUT GLASS BLOCK 


PIERCING BULLET 
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portion of air casualties caused by bullets of 
various calibers, have helped to show the 
minimum of glass thickness consistent with 
safety. In the same way, the angle at which 
most bullets strike a craft of a given type 
has come in for study. According to report, 
the Army wanted to find out the chances of 


GLASS VS. BULLETS. When o .30 of .50 cal- 
jer bullet rips through even a thin piece of the 
new gloss, it is the bullet that shatters, os wit- 
nessed by these fragments of bullets fired in the 
testing range shown on opposite page. Below is an 
American bomber's “rear window" that did not come 
‘off socond best. Shown being replaced at an Ame 
can repair depot in Australia, it stopped a bullet 
from a Zero before it could bore halfway through 


one fighter pilot shooting another while the 
two planes approached head-on. Two skilled 
pilots took up planes and tried it, just short 
of actually shooting. To make sure that 
their paths would coincide, they came at each 
other with a straight highway for a guide. 
With the terrific speed of such planes, both 
pilots concluded, the fleeting interval be- 
tween coming into range and swerving to 
avert a midair collision would have been too 
short to get in a single machine-gun burst. 
The importance of this finding may be 
judged by the fact that if a piece of bullet- 
resistant glass 2% inches thick will stop a 
bullet heading straight for it, its thickness 
may be reduced to 1% inches to turn away 
a bullet at 45 degrees, and to 1% inches for 
a hit at an angle of 30 degrees with the 
glass. 

Currently being investigated is the possi- 
bility of using two or more blocks of bullet- 
resistant glass, with the combined thickness 
of a single layer, but set some distance apart 
and at an angle to each other. One hoped- 
for effect would be to tumble the bullet in 
flight, so that it would tend to sideswipe the 
second block instead of striking nose first. 
Even a deviation as small as five degrees re- 
duces the penetrating power of a bullet. 

Ultrahigh-speed photographs made in the 
Creighton, Pa., research laboratories of the 
Pittsburgh Plate Glass Company—reveal 
what happens to a bullet after it penetrates 
relatively thin sheets of the material, 
‘Through a cleverly arranged set-up, a single 
picture tells the whole story. 

At one end of a basement test range, the 
experimenters fire a single round from a 
standard aircraft machine gun, whose mount 
is embedded in concrete. The bullet bores 
through the piece of glass, 50 yards away. 
An instant later, its picture is taken as it 
passes a pair of vertical and horizontal 
sheets of cardboard ruled with two-inch 
squares, To do this, the camera shutter is 
left open in the darkened range. A micro- 
phone, four feet nearer to the gun than the 
camera, picks up the sound of the passing 
bullet. This serves as the trigger to set off 
an Edgerton-type lamp, which stabs the bul- 
let and marked screens with 2/1,000,000 of a 
second of illumination. 

Studies of the pictures show that an in- 
clined plate tumbles a bullet effectively— 
and that even a thin vertical piece of bullet- 
resistant glass has some effect. The view: 
also show that laminated sheets as thin a 
half an inch can rip the copper jacket from 
a bullet, and even smash the projectile into 
fragments. From such’ fundamental re- 
search, advanced arrangements of bullet- 
resistant glass are expected soon to emerge 
that will save the lives of still more airmen. 
—ALDEN P, ARMAGNAC, 


POPULAR SCIENCE 


TILTED FRAME HOLOS 
THIN PIECE OF BULLET- 


RESISTANT GLASS, 
WHick BULLET PIERCES 
») 


This high-speed shot of a flying bullet ~ 
wos made on the range, diagramed 
below, of the Pittsburgh Plate Gloss 
Co,, where “bullet-tumbling” effects 
of various types of gloss are tested 
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MICROPHONE, 
ACTUATED BY SOUND 
OF PASSING BULLET, 
OPERATES LAMP, 


@carera wins suurren 
OPEN PHOTOGRAPHS BULLET 
AGAINST BOTH SCREENS 


THICK WINDOW OF BULLET- eS 
RESISTANT GLASS PROTECTS 

‘OBSERVERS AND CAMERA 
FROM BULLET FRAGMENTS 


© nesurrinc prorocrarn vieLDs comPLETE 
PICTURE OF ANGLE OF BULLET IN SPACE 


THREE-INCH GLASS, (shownotleft) isusedin bombers. 
Right, the some glass offer being hit with a .50 caliber bul- 
let fired from 50 yards at « 60-degree angle. The gloss broke 
—but the bullet didn’t get through. A I/s-inch-thick glass 


[at left, below) will stop the bullet of 
the .30 caliber cortridge shown be 
fired from 50 yards at 45-degroe an 
Three-inch gloss (right) stops .50 caliber 


HOTEL AND SERVICE 
Spec STATIONS 


ODIFICATIONS in the de- 

sign for postwar construc- 
tion by Pennsylvania-Central Air- 
lines of floating airports (P.S.M 
Sept. '43, p. 81), which will dot 
the Atlantic to facilitate air 
travel between the east coast of 
the United States and European 
and African ports, have been an- 
nounced by the designer of the 
seadromes, Edward R. Armstrong, 
of Philadelphia. Greater stream- 
lining, both above and below the 
ocean's surface, will reduce air 
and water resistance and thus r 
lieve tension on the airport's an- 
chor cable, The flight deck will 
be slightly corrugated for better 
traction, and will carry counter- 
sunk lights to guide planes in 
night landings. There will also 
be less superstructure than was 
formerly planned, with most of 1 COLUMN BASES FLOAT 
the airport's housing sections IN GUIET-WATER ZONES 
placed below the flight deck. An- 
other innovation will be the usc 
of parts of the supports for stor- WAVE. MOTION 
ing oil, gasoline, and water. The | Ssuicer ar 
airports will be 3,550 feet long Tee Levee 
and 400 feet wide, with only 150 
feet of the width being used for 
the runway. Each seadrome will 
cost $10,000,000 and will be named 
after one of the pioneers in the 

opment of aviation 


| 


EARLY SCULPTURE. This 20-ton ba- 
salt head was unearthed near La Venta, 
Tabasco, Mexico, by the National Geo- 
graphic Society — Smithsonian Institu- 
tion Archeological Expedition. Dr. Mat- 
thew W. Stirling (left), leader of the ex- 
pedition, points out details of the head 
to Dr. Gilbert Grosvenor, president of the 
Society (center), and Dr. Alexander 
Wetmore, assistant secretary of the 
Smithsonian. The head is believed to 
have been carved about 1,300 years ago 
and to have been used in religious rites. 
It is now on exhibit in Washington, D. C. 
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PASSENGER 
LOUNGE 


On short supports 
airport would rise 
‘ond fall with waves 


Supports that reach 


How one of the 1,500-ton anchors would 
oppeor if it were placed in o city strect 


Each seadrome will swing from a buoy held 
by cables to on anchor on the ocean bottom 
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to stable-water lev- Airports will be spotted across the Atlantic at intervals of betw 
els ore required to Being able to refuel at each stop, planes will corry less gas and much greater passeny 
hold airport steady and freight payloads. Rates for the fastest crossings are expected to be six cents a milo 


A FISH PIPELINE that sucks up a ton 
and a quarter of fish per minute from 
the hold of a boat is being used to bring 
ashore the catches made by the sardine 
fleet operating out of Portland, Me. An 
eight-inch hose takes the fish from the 
hold, which is flooded with water to pre- 
vent damage to the catch. A 12-inch 
hose then carries the sardines into the 
cannery, a screen separating water and 
fish just before they reach the bins. 
This new method, invented by John D. 
Toft, is said to have speeded up the un- 
loading of the boats by 600 percent. 
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More than a third of entrants 
favor keeping ‘em down on the 
farm . . . Other suggestions range 
from forest-fire fighting to con- 


sion as a snappy sports car 
. . . Most soldiers are opposed to 


‘“prettying them up.” 
e 


FIRST PRIZE, $100 
R. W. Radelet, Voncouver, B. C., Conada 


SECOND PRIZE, $50 
Pvt. Ronald E. Doan, Comp Sibert, Ala. 


THIRD PRIZE, $25 
S. M, Former, Chestertown, N. Y. 


EIGHT PRIZES OF $5 


Tommy Bransford, Lonoke, Ark.: Lt, W. L. Hoff 
an, Camp Forrest, Tenn.; Miles E. Hoisington, 
Detroit, Mich: Pre. Robert W. Hurzard, Wright 
Field, Dayton, Ohio; Joseph Krucher, New York, 
Emest Prete, Staten Island, 'N. Y.: Ray 

ing, Framingham, Mass.; N. Spector, Waco, Tex. 


HONORABLE MENTION 


rs. Erol W. Bowie, Northampton, Mass.; No- 
an Bridwell, Midland, Ind.; Lt. David F. Brine- 
igor, Camp Tyson, Tenn.; Miss Carolyn Craw- 
Dallas, Tax Pvt. Stanley Hoyman, Belling 

jeld, Washington, D.C.; Thomas K. He 
burgh: Pos Hugh & dennings St Lousy Moe 
|. T. Lancaster, Hamilton, Ont., Canada; Joseph 
Po.; Pfe. A. W. Swahlen, 
J. Wiliams, Harriton, Tenn. 


ontert Uncovers 


UR little wonder warrior, the American 

jeep, which has won unbounded admiration 
by its performance on fighting fronts and behind 
them in every quarter of the globe, is not going 
to have any difficulty in finding employment 
after the war. 

‘This was made clear by the flood of ideas 
submitted in our contest (announced P.S.M., 
Aug. '43, p. 101), for the best suggestions on 
peacetime jobs for the sturdy, overpowered lit- 
tle machine. And, judging from the letters sub- 
mitted by contestants, the jeep's reward for 
its part in winning the war is likely to be, 
for the most part, a lifetime of hard work down 
on the farm. 

Out of almost 1,200 persons who entered the 
contest, more than 400, including the winner of 
the first prize, thought the proper postwar place 
for the jeep was the farm, where its chores 
would take in about everything now performed 
by man, beast, and machine, from plowing to 
harvesting—and then on to marketing. 

Letters came from every section of this 
country, as well as from Alaska, Canada, Cuba, 
and South America. Many came from men in 
the armed services, who spoke of the jeep not 
only with pride but with affection. Scores of 
contestants cleverly illustrated their sugges- 
tions. A few turned to verse to express their 
ideas, and one ingenious entrant even worked 
out an acrostic to boost the jeep’s potentialities. 
So numerous and so meritorious were the ideas 
submitted that POPULAR SCIENCE increased the 
number of prizes from eight to 11 and included 
11 honorable mentions. 

Jobs were found for the jeep not only in the 
fields but in the forest and the factory, on city 
streets and on the cattle range, in railroad and 
highway construction camps, at airports, on 
golf courses and race tracks, on college cam- 
puses, and on backwoods roads leading to fa- 
vorite fishing waters. 

It was assigned to postmen and doctors in 
rural districts, to road surveyors and inspectors, 
to electric-power workers, to telephone and 
telegraph wire stringers, and to a wide variety 
of construction, maintenance, and repair jobs. 
Some suggested it be turned into an ambulance, 
for service not only in poorly developed sec- 
tions of this country, but also in China, India, 
and Africa, where it would help to carry on the 
work of American humanitarianism. 

‘Many saw the peacetime jeep as an aid in the 
protection of life and property. These assigned 
it to police duty—tocal, state, and F.B.I.—and 
fire fighting, particularly in the forests. More 


winner R. W. Radelet fo: © busy career 
eep os @ machine-of-all-work for the small 


net offerd to own large number of 


He would have the vehicles 
+ houses, which would olso 
complete ronge of attachments for farm work 
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BE PULLED OUT AND 
SET UP BESIDE KITCHEN 


than 200 suggested converting the machine 
to commercial uses, mostly as a light de- 
livery truck, and into a pleasure car. 

Some of the conversion ideas called for 
considerable alterations. An example of 
the imagination used in transforming a jeep 
into a sports car, disguised by streamlining 
and radiant in paint and plastics, is shown 
in an airbrush painting in full color sub- 
mitted by Ray Ring, of Framingham, Mass., 
and reproduced on page 85. 

Incidentally, the idea of prettying up the 
jeep to serve as a pleasure car drew cries 
of pain from servicemen. While most of 
them expressed hopes of owning a jeep 
after the war, many of them simply for the 
pleasure of driving it around, the service- 
men wanted it to retain its present rugged 
homeliness. Lt. W. L. Hoffman, of Camp 
Forrest, Tenn., who was awarded a prize, 
voiced this opinion: 

“In the service we all know and love the 
jeep (the one-quarter-ton truck to us). 
We've driven it and nursed it, cussed it and 
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blessed it. We know that {t’s'the best car 
in the world—for the job it was meant to 
do; but to make a pleasure car out of it— 
never! That would be like dressing one of 
our tough old ‘top-kicks’ in diapers. The 
jeep was meant to do a man’s job in rough 
country—not to take ‘old women’ to tea 
parties.” 

“But,” he continued, “there are many jobs 
for jeeps in peacetime—jobs that are com- 
mensurate with its abilities. On the farm, 
for instance, they'll do anything a horse 
will do, except whinny—and you don’t have 
to feed them when they're not working.” 

Lieutenant Hoffman's omnibus reference 
to the jeep's farm-work potentialities was 
amplified by the first-prize winner, R. W. 
Radelet, of Vancouver, B. C., who empha- 
sized the value of the jeep to the small 
farm operator who can afford only a single 
machine. In such hands, he said, the jeep 
could be used in the orchard for spraying 
and picking. In the fields it could be used 
as a tractor with a gang plow, a mower, 
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“fisherman's folly.” A rack 
on top could carry a canoe, 
and the back seat could be 
converted into a camp 
kitchen, with ice chest, 
plastic dishes, storage draw- 
ers for fishing tackle and 
provisions, and a e stove. Rollers 
at the sides would enable the lowering of 
canvas to make the jeep a shelter. The 
soldier, Pvt, Ronald E, Doan, of Camp 
Sibert, Ala., suggested that all the attach- 
ments ‘could be sold as a unit, to be in- 
stalled by a local mechanic. 

“The ‘folly’s’ four-wheel drive," he wrote, 
“would pull it farther into the backwoods 
and nearer to unfished streams than any 
pleasure car would dare to venture. Upon 
arriving at your selected spot, pull down the 
roller tent, open up the kitchen, and there's 
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n . edition 
include radio end exh troys 


their cir-condi 


Pie. HE, Draft and his buddios ot Fort George Wright, Wosh., made 
2 convertible coupe of by the 
of a removable plywood cab. Accessori 


your camp—deluxe and Dad's delight.” 

‘The winner of the third prize, S. M. 
Farmer, of Chestertown, N. ¥., envisioned 
a dozen. uses for the peacetime jeep, the 
first of which was to transport men and 
equipment to forest fires in remote areas, 
where its ability to travel over logging and 
tote roads gives it a big edge over regular 
cars and trucks, This same ability, he said, 
would make the jeep useful to logging com- 
panies, in hauling supplies by trailer. He 
also suggested that the jeep be used to 
carry doctors, police, and border patrols 


over roads choked with snow or mud, that 
it be used on farms as a tractor and a 
pick-up, and that it supplement riding 
horses at summer hotels, which could rent 
jeeps to guests to tour the surrounding 
country. 

Among ideas for converting the jeep into 
a forest-fire truck was the prize-winning 
entry of Ernest Prete, of Staten Island, 
N. ¥, He proposed that the jeeps be cov- 
ered with a thick asbestos shell and 
equipped with a revolving turret with two 
nozzles, “which would shoot water the same 
as the turret guns on an airplane shoot 
bullets.” A sprinkling device attached be- 
low the front of the radiator would spray 
ground fire. Water for the apparatus, when 
not available from streams or lakes, would 
be drawn from a tank car towed by the 
transformed jeep. 

Joseph Krucher, of New York City, also 
won a prize for his suggestion that the 
Jeep be turned into a hose cart for city and 
Tural fire departments, With its speed and 
maneuverability, it could race through 
traffic and have the lines attached to hy- 
drants and ready for action by the time 
the heavy pumpers arrive. He also sug- 
gested that fire departments use the ma- 
chine as a searchlight unit. 

One of the most interesting letters was 
submitted by Tommy Bransford, 16 years 
old, of Lonoke, Ark. His letter, which 


contained an even dozen ideas, was awarded 
@ prize. Farmers, rural doctors, mailmen, 
forest rangers, sportsmen, service-station 
operators, and cowboys “riding the fence’— 
to inspect it for breaks—were among his 
potential users of the peacetime jeep. 

Tn his suggestion that the Jeep would 


be ideal for hunting and fishing trips, 
Tommy considerately thought of the 
women folks. With a converted jeep, he 
explained, a man “could go without worry- 
ing about taking the ‘good’ car away from 
his wife, who hates to have old fishing 
smells in it for months after one of his 
trips.” 

A considerable number of contestants 
brought up the point of how the Govern- 
ment would dispose of the jeeps. Some 
took it for granted that they would be sold 
in huge lots to manufacturers and dealers. 
But this disposal method was vigorously 
opposed by others, who saw in it a threat 
to the new-car market after the war. One 
of these, Pfc. Robert W. Huzzard, Army Air 
Forces, Wright Field, Dayton, Ohio, won 
a prize by suggesting that the jeeps be 
converted into ambulances and given to the 
American Red Cross for work in the Orient 
and Africa. The drawing which accom- 
panied his entry is reproduced below. 

Another opponent of putting jeeps on the 
open market was Edwin T. Brown, of Wil- 
kinsburg, Pa., who urged that we give the 
Jeeps to our Allies or “bury them where 
they are” when peace is attained. He ad- 
vised manufacturers to scrap their di 
after the war and go on with the building 
of the automobiles of the future. Consign- 
ing peacetime jeeps to the category of toys, 
he declared: “We have to get on with the 
building of helicopters.” 

Perhaps a partial answer to this argu- 
ment was contained in the suggestions that 
peacetime jeeps be used to haul the great 
planes of the future onto and off the landing 
fields, and to shuttle material and men 
around aircraft and automobile factories. 

Other contestants believe 
the jeeps should be sold or 
rented by the Government 
directly to the persons who 
would use them. Pfc Ralph 
R. Brown, in a V-mail from 
overseas, suggested that the 
Government establish depots 
at discharge points and sell or 
auction the jeeps to men leav- 
ing the service. Another ser- 
viceman proposed that a sol- 
dier be given his choice be- 
tween a jeep and a bonus. 

In a letter from Treasure 
Island, Calif, a U. S. Marine 
stated his wish simply: 

“Like many another ser- 
viceman, I'd like to own one 
after the war—but no fancy 
paint, bright aluminum, white 
side walls, or brassy horn for 
me. You can put me in an 
order for one just as it’ is.” 
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A; a 
Sports Car 


Contestant Ray Ring, who made this painting of a sports jeep, 
wants accessories manufacturers to sell racy-looking fenders; 
a convertible top with roof panel that folds forward with the 
windshield (1); @ grille with removable plates to streamline 
headlights (2); combination stop light and strap buckle (3) to 
hold down folded top (4); ond supplementary arched bumpers 


the rope-rigging course at Fort Belvoir, Va., are vigorous, 
ied themselves. Slings are made of a bowline on a bight 
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Knot-Tying Obstacle Race 


ENGINEER SOLDIERS LEARN THE ROPES AT FORT BELVOIR 
— AND RISK THEIR NECKS TO PROVE THEIR HANDIWORK 


NOTS are as important to engineer 

soldiers as to sailors. Other soldiers’ 
lives often depend on the engineers’ ability 
to tie knots which will stay tied. At the 
Engineer Replacement Training Center, 
Fort Belvoir, Va., trainees are given 17 
scheduled hours of instruction in knot-tying, 
If old-fashioned Army teaching methods 
were used, the subject would be boring, but 
Major I. J. Dalton, of the Pioneer Section, 
and Captain C. W. Kull, of the Rigging Sub- 
section, have made it so interesting that the 
trainees devote much of their scanty spare 
time to study of the knot-tying art. High 
spot of the instruction is the trip that each 
trainee must take over the “knot obstacle 
course.” This proficiency test is spiced 
with the elements of competition and physi- 
cal hazard. “One bad knot,” the boys say, 
“and you go down like hell!” The obstacle 
course consists of three 20-foot-high timber 
towers, which the trainees ascend and de- 
scend by means of rope ladders, slings, and 
other rigging devices made secure by knots 
which they tie themselves. Grand finale 
is a triumphant coast from the last tower 
to the ground in a bowline on a bight. 
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The clove hitch secures the rungs of a ladder os o 
trainee works his way up onto a tower. This knot 
tightens under strain, but con be easily cast off 
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USED WHEN FASTENING ONE ROPE 
JO ANOTHER, ESPECIALLY A 
SMALL ROPE TO ALARGER ONE 


The rolling hitch is @ quick, se- 
cure knot. Here the engi 
uses it to fasten the small 
of rope in his hand to a large one 


iction, Lt. Mangus W. Francis took 
The adventures of a lifetime were crowded into four i ther fighter pilots of the 13th Air 
thrill-packed hour s0go of American cour Force on a routine combat petrol, Before the day 
age in the flaming shies of the South Pacific . he hod found plenty of excitement, He 
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BOMBS THAT RUN WILD and cre- 
ate panic as well as destruction 
among enemy troops are the novel 
idea of S. L. Conrad, of Columbus, 
Ohio. Spherical in shape and pro- 
vided with Spikes with which to grip 
the earth, the bomb is dropped by 
parachute and then propelled over 
the ground by an internal gas en- 
gine mounted off center on a pair 
of free-swinging arms. Geared to a 
fixed center cogwheel, the engine, as 
it runs, constantly changes the cen- 
ter of gravity of the bomb and thus 
causes it to roll forward. Any vari- 
ation in the contour of the ground 
will alter the direction. This, com- 
bined with a time fuse that can be 
changed periodically during manu- 
facture, presents the enemy with the 
terrifying problem of trying to de- 
cide in which direction the fast- 
rolling bomb is going to move and 
when it is going to explode. 


PT-BOAT CARRIERS that would oper- 
ate in much the same manner as air- 
craft carriers have been suggested by 
Carl T. Forsberg, New York, N. Y. 
Stowed in the hold of a broad-beamed 
carrier, the swift and deadly little tor- 
pedo boats could be transported quickly 
to a battle area, where they would be 
lifted from the hold on central eleva- 
tors, swung over the side, and lowered 
to the water by overhead-track cranes, 


RETRACTABLE FLOATS that can be drawn up 
to fit snugly into the hull-like fuselage of a sea- 
plane have been developed by the famous German 
aircraft designer, Claude Dornier, to avoid the ter- 
rific drag that the pontons impose on the plane 
once it has taken to the air. The floats swing 
‘on longitudinal hinges. When they are drawn 
up, the outline of the seaplane's fuselage becomes 


similar to that of a conventional land plane. FLOATS EwONe.OUT 


ALL HOLLOW BULLETS are advocated 


UM by G. N. Albree, Winchester, Mass., 
to reduce the vacuum that retards 
other projectiles. A plug at the rear 


2 MILLI MLIMU E 0 of the nose-to-tail tube breaks off 
GU, } of the nose-to-tail tube bre 
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TANK TOASTER. A wedge-shaped container, 
filled with gasoline or other inflammable liquid 
and fitted with an ignition mechanism, has been 
designed by Dr. Gleason L. Archer, president of 
Suffolk University, at Boston, Mass., to give 
advancing enemy tanks a warm reception. AS 
a tank rolls over the container, it 
causes the gasoline to squirt up- 
ward through the container’s jets, r 
and at the same time sets off the 

mechanism that will ignite the fuel. 


CONTAINER FILLED WITH 
INPLAMMABLE FLUID 
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‘CORRECTS TENDENCY OF 


ELEVATORS~ 
POINT GLIDER UP. 
‘OR DOWN 


TOW PLANE 


bie 


@ GUDER LEAVES GROUND FIRST 


a — 


BOTH CRAFT IN AIR 


GLIDER RELEASES ITSELF- 


THEN TOW PLANE CASTS OFF TOWING CAI 


MILITARY GLIDER (© TOW PLANE AND GLIDER LAND INDEPENDENTLY 


WING RTAIL AIR RATE BANK ALTIMETER Tae ei 


LIGHTS SPEED CLIMB BTURN COMPASS 


A TYPICAL TOWED-GLIDER FLIGHT 


two 


om GLIDERS 
LANDING GLIDER'S INSTRUMENT PANEL os IN TOW 
AS GUDER HAS 1N TOW 


Ingrauments ARE 
UNNECESSARY 


RECOGNITION - 
Amber LIGHT SWITCH GLIDER FORMATIONS 


GREEN 


fees |” Ya 
TRAINING. U.S. Army glider pilots moster motorless flying in sleek training craft such as the two-place 
TG-4 seen above. With their long, narrow wings, our trainers are reminiscent of peacetime sailplanes. 
These Kodachrome shots were mode by Robert F. Smith near the Wilmington, Ohio, glider field 


With its fowline attached and the pilot in his tiny cockpit, the TG-4 below is poised for the take-oft. 
Unlike sporting sailplanes, which depended on rising air currents to stay aloft, military gliders are towed 
to a point near their objective, then released. The elastic towline absorbs much of the shock at the stort 


occupants to talk without 
raising their voices, : 

To lose altitude rapidly, 
the pilot raises @ pair of 
solid flaps called “spoil- 
ers,” which kill the lift 
of the wings. A spectac- 
ular innovation, illustrated 
on this month’s cover, has 
recently been tested for 
checking a glider’s for- 
ward speed. It consists of 
horizontal parachute, 
unfurled from the glider's 
tail in midair, and released 
or retained as the craft 
Towed by 0 tractor, a British Horsa goes back to its hongor after a -—«Stikes ground. With such 
flight. Wings and fuseloge are mottled above, pointed jet block below  quick-landing aids, a 


SOME OF THE JOBS THAT GLIDERS ARE BEST FITTED TO DO 


TWO MEN ATTACH 
TOWROPE To TOW 


ONE MAN CARRIES 
MIDDLE OF TowROP: 
TOW PLANES MOVING 


FORWARD ON 
APPROACH STRIP: 


d launching puts fleet quickly in air 


Tow CABLE ON WINCH 
INSIO® FUSELAGE 


200-Fr. OF GLIDER CABLE. 


AT FIRST, TOW PLANE'S CABLE PAYS OUT FREELY, BUT AS WINCH BRAKE 
1S GENTLY APPLIED, GLIDER GRADUALLY ATTAINS FLYING SPEED 


oe han ye cage biceaeae 


1S nau WINCH IS LOCKED BY BRAKE, AND GLIDER 1$ TOWED IN NORMAL WAY 


tree-skimming approach exploits the ele- 
ment of surprise to the fullest. 

Gliders of the U. S. Army Air Forces 
now range in size from tiny, colorful 
training craft, called TG’s, up to the big 
green CG-4A, which doubles as a carrier 
for troops and for cargo. Pending de- 
velopment of still larger and more for- 
midable gliders, the CG-4A—currently in 
mass production—is the Army's standard 
type. As a troop carrier, it holds 15 men, 
including pilot and copilot. Alternatively, 
it transports a jeep and six men. Other 
cargoes may consist of 37-mm. antitank 
guns, 75-mm. pack howitzers, motorcycles, 
food, and ammunition. Overall, a CG-4A 
measures about 8 feet in wing span, and 
48 feet in length. In addition to doors 


. AND HOW THEY ARE HANDLED 


at its sides, its whole nose may be opened 
to discharge men and equipment. 

Military experience has demonstrated 
limitations as well as advantages of gliders. 
You can't get something for nothing by 
hitching a glider behind a plane. It takes 
power to pull it, Trials seem to confirm 
the conservative opinion ‘that, for long 
hauls, a powered plane alone will transport 
@ load more efficiently. 

Nevertheless, gliders appear destined to 
play an important role in commercial avi- 
ation, closely paralleling their special mili- 
tary advantages. Feeder lines, connecting 
out-of-the-way communities with through 
airways, can employ multiple glider tows to 
pick up and let off passengers at any point 
along the way. (CONTINUED) 


IN MILITARY OPERATIONS 


er, ready to fight 


Glider 


models are targets for gunners 


Jeeps 


guns, and supplies 


Wheels may be dropped by parachute: 


carried to the front! 


sO a 


“PIG” is the Army's nickname for the powered glider, @ hybrid croft produced by mounting detach. 
able engines on a stondard glider type. This is the PG-2, a CG-4A fitted with two 175-hp. air-cooled 
‘engines that can drive it at 100 miles on hour for delivery from factory without towing or knocking down 


Landing gear consists of a pair of small wheels, which, on some models, can be dropped by parachute 
affor the toke-off, These are supplemented by a sot of skids resombling sled runners, seen under 
the nose of the CG-4A below. The tripod on top is part of the mechanism for lifting the hinged nose 


A “BAT PLANE,” whose 
movable wings adjust 
themselves during flight to 
keep the craft from stalling 
or going into a spin, was 
recently demonstrated at 
the Dayton, Ohio, municipal 
airport. Operated by the 
control stick and held in 
ball-bearing sockets, the 
moving wings also help to 
keep the fuselage steady by 
absorbing air bumps. Other 
novel features are V-shaped 
wings, a nine-foot tail, and 
the elimination of elevators 
and horizontal stabilizers. 


Mallard cars light ene 
tending from wings were, therefor 

jer of gravity forward. 
Left, convertible cockpit covering is shown drawn up 


‘The ship, known as the Mallard, was developed 
by George Cornelius, president of the Cornelius 
Aircraft Corporation, of Dayton. It is 17 feet 
long, has a 30-foot wingspread, and is said to 
be able to continue in normal flight even after 
the pilot has removed his hands and feet from 
the controls. 


FLYERS’ SIGNPOSTS. To sim- 
plify navigation for the thousands 
who are expected to fly their own 
planes after the war, Prentiss 
Cleaves, experimental test pilot 
for the Cessna Aircraft Co., of 
Wichita, Kans. suggests dot- 
ting the United States with 
markers set at intervals of 10 
nautical miles to indicate the 
latitude and longitude of a plane's 
position. ‘These markers would 
be 100-foot pylons painted orange 
so as to be plainly visible, and 
would carry huge numbers show- 
ing latitude and longitude in min- 
utes. By noting the numbers on 
the nearest pylon, and then re- 
ferring to an aeronautical map 
showing the locations of these 
markers, a pilot could quickly 
determine his position. 


UG 
Guards Your Health 


HETHER you work in an office or 

war plant, exercise in regular but mod- 
erate doses is as necessary to your health 
as a good diet. If you have a sedentary 
job, it will tone up your little-used muscles. 
If you are active most of the day, it will 
refresh those muscles that have become tired. 
Ramsey Ames, Universal Pictures actress 
featured in “Ali Baba and the Forty Thie 
shows you a 15-minute workout that you c: 
take in your own bedroom. Take it easy at 
first, and then gradually work harder 

at these exercis you feel 
self limbering up. After each workout, lie 
down with your feet slightly higher than 
your head, and relax for 10 minutes 


FOR BETTRREpSTURS, © pood 
jand with heels 

reach 

wall, and 

body on 

This develops the 

‘of arms, legs, bock 


i 


ised 
sen en 


with heels on 


Towering the body feom the floor fo position shown 


FOR UPPER BODY, hook fingers above the head 
ond alternately pull the hands against each 
other and relax. Do for only two minutes. Ex 
cellent for arms, chest, back, and shoulders 


LEGS AND HIPS con be given @ good limbering 
up by rolling yourself up on your neck and 
then werking your legs os if pedaling a bicycle 


FOR HEROISM. This is the approved 
design of the Navy and Marine Corps 
Medal authorized by Congress on 
August 7, 1942. Awarded to “any 
person who, while serving in any 
capacity with the United States Navy 
or Marine Corps, including Reserves, 
shall have, since December 6, 1941, 
distinguished himself or herself by 
heroism not involving conflict with 
the enemy,” it ranks immediately 
after the Distinguished Flying Cross 
among Navy decorations (P. 8. M. 
July '43, p. 56). The ribbon is worn 
in lieu of the medal itself. 


A COLOR INDEX that 
aids in finding colors 
that match or harmonize 
has been brought out by 
the Container Corpora- 
tion of America, of Cl 
cago. Bach of the index’s 
six bakelite containers 
holds 14 celluloid cards, 
on each of which are 
eight removable plastic 
chips of harmonizing 
colors. The index also 
includes two work 
charts on which the 
chips can be placed, 
either in a circle or in 
a diamond-shaped ar- 
rangement, for purposes 
of comparison. ‘The full 
range of the index is 680 
colors, 
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THE “DRY GUILLOTINE” does the opposite of 
making a soldier lose his head. It teaches him 
to keep it, and to hold {t low when crawling into 
enemy territory under fire. Known as an infiltra- 
tion trainer, the device has numbered vertical 
pegs that swing to a horizontal position when 
touched by a soldier who does not hug the ground 
closely enough. The trainee’s score is computed 
by adding the numbers on the pegs he has tilted 
while crawling under the “bullets."" A motto on 
the wicked-looking gadget gives this grim advic 
“The higher your score, the deader you are. 


Packing the biggest guns 


stallat 


blasting enemy tanks, ground 


MERICAN planes now carry the aerial 
firepower to back up any plans our 
strategists may have for future air offensives! 
Firepower, the peg on which air superiori- 
ty hangs, has suddenly taken on new mean- 
ing for American planes and pilots. The 
reason is the achievement of a little group 
of Ordnance and Air Corps experts who 
have made a World War I dream come 
true—the dream of carrying aloft in air- 
craft regulation fieldpiece-caliber artillery. 
Since the days of the Spad, the Camel, 
and the Fokker D7, the armament of mili- 


FEBRUARY, 1945 


fer mounted successfully 
in aircraft, North American B-25 Mitchells are now 
‘ond 
worships with shells of full field-crtillery caliber 


America gets the world’s most 
powerful air weapon—a cannon 
of fieldpiece caliber that goes 
into battle in a combat plane. 
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HOW AIRCRAFT ARMAMENT HAS GROWN IN SIZE AND POWER 


30 CALIBER machine guns we 
the first real weapons mounted 
lanes. They were used universal- 
Fyrin the Fist World, War, both 
in fixed and le mounting 


steb ot 


neutralizing reco 


tary aircraft has undergone few really 
radical changes. The old .30 caliber machine 
gun has but recently given way to the .50 
caliber gun developed by American experts 
and used by our pilots and air gunners. The 
first production air cannon firing an ex- 
plosive shell was the 20-mm., only slightly 
larger in caliber than a .50 machine gun. 
Then came the 37-mm. cannon, around 
which the Bell Airacobra was designed. 
Some British planes now carry the 40-mm. 
cannon, only slightly larger than the Aira- 
cobra's weapon. These guns have proved 
highly effective, but our Ordnance men still 
dreamed of arming a plane with a weapon 
such as the most-used fieldpiece of World 


DAVIS CANNON wos @ World War | 
avy caliber. Its strange double 
ing both ways, was designed for 
A cox 
machine gun helped in getting the range 


50 CALIBER machi 
our staple of 
were first used in our B-I7's in 
1935. The American Browning in 
the 50 size has made air history 


© guns, now 
ial firepower, 


‘ally mounted 


War I, the French 75-mm, cannon, 

Not until mid-November 1942 did their 
plans bear fruit. The setting was far out 
in the Pacific, off the California coast. A 
plank-and-fabric target bobbed in the surf 
directly in the glide path of a North Ameri- 
can Mitchell bomber. 

Suddenly, while the B-25 was still miles 
away, its nose blossomed orange flame. 
Gulls wheeling about the floating target 
took no notice, for before the sound of the 
gun could have reached them, they had 
vanished along with the target in a great 
upheaval of debris, water, and froth. Amer- 
ica had a new aerial weapon—the world’s 
deadliest aerial cannon, a flying “75”! 


THESE TWO MEN HELPED NURSE THE WINGED 75 ALONG 


Jock Fox (left), North Amer 


stood up under the shock of 


when he 
coast of Californio. By a strange coincidenc 
been ¢ 


the South 
pany on the manner 


ied out the first 


‘of a gun crew handling a 75 in World War | 


FROM THE DAYS OF 


20-MM. CANNON. This caliber, 
@ favorite with foreign air pow- 
ers, was put into our Lightning 
P.38 in 1941. It wos the first 
air gun to fire explosive shells 


In the cockpit of the Mitchell, lanky Roger 
Rudd, North American test pilot—and, by a 
coincidence, a 75-mm.-gun crew captain in 
the World War—relaxed his finger from the 
red button on his control wheel. With a grin 
he spoke through his throat mike to the 
ground: 

“Rapping off over 200 in a mild glide . . 
good husky jolt . . . scarcely any noise . . . 
she doesn’t decelerate a damn bit!" 

‘That was Rudd's report on the first pro- 
duction-model test of our new flying artil- 
lery. 

Since this first flight, the flying 75 has ap- 
peared in ever-increasing numbers in the 
South Pacific and probably in other theaters. 
Its pilots came back 
from first missions 
with combat reports A JAPANESE 
that read like pulp 
fiction, and with awe 
at what the new 
weapon had done. 

One cannon-carry- 
ing plane on its first 
mission destroyed a 
Nip transport as it 
was unloading, and 
with one shell ended 
the earthly worries 
of 15 Japs scurrying 
up the beach. On 
its second mission it 
ploughed five shots 
into a large Jap de- 
stroyer, hitting the 


This destroyer felt the 
might of the new aerial 
weapon when caught in 
a hail of 18-pound pro- 
jectiles in the Pacific. 
The lower photo shows 
how she looked when the 
75 got through with h 


WORLD WAR | UP TO 


37-MM, CANNON. Until now the sec- 
ond-lorgest aircraft gun (the B 
have a 40). The P-39 Bell Airocobra 
igned around 0 3} 
several machine guns 


THE PRESENT 


75-MM. CANNON mounted in 
h_ the B-25 Mitchell medium bomb- 
er marks the reclization of an 
ordnance dream—a gun of 
eldpiece coliber borne aloft 


aft turret, bridge, amidship section, and 
bow. Another run on it—now beached. 
plastered a stack, the bridge again, and 
the deck, and set off internal explosions. 
The third mission resulted in the blasting 
of runway strips and ground Jap planes, 
along with the silencing of reinforced 
pillboxes. The cost of all this was 90 
rounds of ammunition and a few holes 
from flak. 

Other planes flying the 75 had similar suc- 
cess, and pilots were jubilant over its effec- 
tiveness against any type of ground installa- 
tion or mechanized equipment. One shell 
would completely destroy a light tank or put 
the heaviest out of commission. It was equal- 


ly deadly against landing barges, ammuni- 
tion dumps, locomotives, and power plants. 
The 75 has a range roughly the same as 
that of the original French 75, with the ad- 
vantage of being fired from an elusive plat- 
form moving hundreds of miles an hour 
through the air. Such a gun, hurling 15 
pounds of concentrated destruction from any 
angle in surprise attacks, does nothing to 
calm the nerves of the enemy, no matter 
how battle-tested. 

Even in World War I, a few experiments 
were made with heavy-caliber ordnance 
mounted in aircraft. One of the outstanding 
attempts was the Davis gun, a weird weapon 
that fired through both ends of the barrel. 
From one end came the projectile, while 


WHAT THE 75 THROWS 


IFTEEN pounds of steel and high 

‘explosive are hurled by the winged 
fieldpiece at every shot. Complete 
shell, including projectile, case, and 
propelling charge, weighs 20 pounds 
and is 26 inches long. Below, a come- 
ly North American Aviation worker 
displays the new Jap chaser. 


Shell for the flying 
75 is compored below 


with those of other 
guns used in aircraft 


The big gun frowns from a concave port in the low- 
er left comer of the metal-clad nose section. Two 
50 caliber machine guns ore auxiliary armament 


from the other roared a charge of lead shot. 
Sandwiched in between was the powder 
charge. This crude arrangement was ex- 
pected to overcome the major obstacle in 
mounting heavy-caliber artillery in aircraft 
—recvil. The Davis gun did overcome recoil 
quite effectively, but the back charge of shot 
had to be reckoned with when placing the 
gun aboard, and the two-way shell was 
clumsy to handle. A .30 caliber Lewis ma- 
chine gun was mounted atop the contraption 
and fired when approaching the target. 
Tracers from the Lewis determined when 
the cannon was within range of its objective, 
for the range of the double-ended charge 
was roughly the same as that of the machine 
gun. 

Eventually, the Davis gun was abandoned 
as an aircraft weapon, and recoil remained 
a stumbling block until American ingenuity 
surmounted it many years later. 

Shortly before 1939, first tests were made 
with an old-style French 75 under the direc- 
tion of Captain (now Colonel) Horace A. 
Quinn, who was put in charge of the project 
as Chief of the Aircraft Armament Develop- 
ment Section of the Technical Division, 
Ordnance, under (Continued on page 222) 


POPULAR SCIENCE 


Folding bicycles provide transportation 
for paratroopers where gasoline is not 
ovailable for the motor scooters (right) 


LIGHTWEIGHT motor scooters and bicycles, dropped 
along with Allied parachute troops, enable the men 
to go places and do things in a hurry. One man can 
easily lift the scooter from its container, as shown 
above. Where gasoline is hard to get, folding bicycles 
may quickly be unlimbered. 


A MIDGET BLOWER, weighing only two ounces, 
now serves to carry excess heat away from elec- 
tronic tubes in space-saving war equipment. Al- 
ternately, a universal back plate permits the 
cooling device to be fitted to an electric motor of 
nearly any design. Despite its tiny size, the blow- 
er moves 15 cubic feet of air a minute at 3,000 
revolutions a minute. Measuring 1% inches in 
diameter, its steel blower wheel is plated with 
cadmium metal to resist corrosion. 


POWDER-PUFF AND GIFT BOXES have and the oblong ration box contains con- 
been transformed into first-aid and ration centrated food, bouillon powder, a supply of 
kits, to meet the needs of U.S. paratroopers. chewing gum, and a water bag. 

Adoption of a rigid plastic, and improved 
mass-production methods, accomplished 
the urgent change-over. The round 
medical kit nests within a frying pan, 


, 
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NO NAILS are needed in the assembly of a 
reusable apple box developed by the U. 
Department of Agriculture. Wooden collets 
set into the edges of the end pieces fit 
snugly into holes in the 
side, top, and bottom 


pieces. When spread by 
driving in tape 
wooden pins, they 


the box together. 


om =i 
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WAR MAPS made from aerial 
photographs are matched ac- 
curately with existing charts 
by the aid of a new “zenith 
camera” designed and produced 
for the Corps of Engineers by 


the Eastman Kodak Company, 
Rochester, N. Y. Set up at some 
recognizable point within the 


area being mapped, the three- 
unit outfit is operated at night 
to photograph the sky directly 
above the point of observation, 
Its pictures show the stars sur- 
rounding the zenith, together 
with a record of the exact 
time of exposure, With the aid 
of a catalog of the stars, the 
latitude and longitude of the 
point of observation can then 
be computed, Accuracy of the 
results obtained is believed to 
be within 40 or 50 feet . 


VENTURI TUBES made of plastic instead of 


fie-cast metal are saving weight in our 
warplanes, They are molded of ethyl cellu- 
lose Lumarith by Cruver Manufacturing C 

‘The large tube above replaces the 
smaller but heavier metal one shown beside it 


nicago. 


BENT PROPELLERS become 
straight in a “cold straighten- 
ing fixture” now being used in 
air maintenance depots 
throughout the world to keep 
U.S. air fleets on the wing. 
Invented by Robert P. Elam 
associate aircraft supervisor 
at the headquarters of the Air 
Service Command, Patterson 
Field, Ohio, the device consists 
of a heavy frame fitted with 
hydraulic jacks which apply 
steady pressure on the bent 
blades to restore their shape. 
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Ng < 
Lifeloat_ ~~ WAR IN YOUR) 


cre node woiticty LOUDSPEAKER | 


~ working sound-effects | Radio Sound-Effects Men 


man turns back and 


forth Reproduce Din of Battla. 7 Y 


J 


ANN ae \ 


Anitillery, If they con't get the right effect any 


other way, sound men build at least part of the object 
whore sounds they want to imitate, The wheels above are 
used to portray the clank and rumble of moving artillery 


Cannon Fire is made to boom out from. your 


loudspeaker by pounding on a"drum" (below) whose head 
is on eight foot square piece of specially treated hide 


ew 


“ 


monipulates the 36 
wooden pegs of the de- 
vice pictured above 


Gestapo. To pre: 


duce the clatter of men 
forcing their way into 
2 room, this sound man 
kicks a door vigorously, 
then rends_frui 

to portray the split 
ing of the door p 


WEATHER PHENOMENA rang- 
ing from Eastern sandstorms to 
Aretic sleet are manufactured by 
the AAF Materlel Command at 
Wright Field, Dayton, Ohio. A 
room specially designed for testing 
men and equipment under all cli- 
matic conditions is provided with 
blowers that generate wind; bat- 
teries of lamps that yield the 
equivalent of sunlight; a hopper 
that sends forth clouds of sand; 
shower heads that pour down rain; 
and nozzles that spurt water to 
make fog. Humidity and tempera- 
ture are also controlled. A rub- 
berized bathtub covering the floor 
makes it possible to flood the room, 
creating a small lagoon where sol- 
diers paddle one-man life rafts 
(right) designed for flyers 


SMUGGLERS’ TRICKS are being tried by 
the Germans in their efforts to get contra- 
band materials past the Allied blockade. 
‘The square tins shown below were shipped 
on a neutral vessel under navicert as bac- 
terial peptone. When opened by suspicious 
British blockaders, they were found to con- 
tain gland extract for treating shock. 


OZONE, an extremely active and germi- 
cidal form of oxygen, can now be generated 
with accurate control by ultraviolet ray 

from a new mercury-vapor lamp. Demo! 
strated above by Samuel G. Hibben, re- 
search expert of the Westinghouse Lamp 
Division, the new germ-killer employs a 
coiled quartz tube. An important applica- 
tion foreseen for it is in making storage 
eggs stay fresh longer by surrounding them 
with an atmosphere of ozone, which soaks 
into the “pores” of the shells. Ozone can 
also be used as a commercial bleach, to 
make quick tests of the color-fastness of 
inks and dyes. It is commonly produced by 
passing electric sparks through air. 
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War Metals 
from Sand 


ELDING goggles, searchlights, incandes- 

cent lamps, radio tubes—these are only a 
few of the wartime necessities that are im- 
proved by the use of little-known elements found 
in monazite sand. Produced in dune and beach 
deposits by the weathering of granite rocks, 
this sand was once used chiefly in making Wels- 
bach mantles for gas lighting; now it is vital as 
the only commercial source of the “rare-earth” 
metals and of the metal thorium. 

Cerium, most abundant of the rare-earth met- 
als, is mixed with carbon to make cores of arc- 
light electrodes for searchlights, film projectors, 
and therapeutic lamps. In England, it is alloyed 
with aluminum to produce a strong, lightweight 
metal for airplane castings. Cerium acetate 
makes textiles mildewproof. Other salts have me- 
dicinal uses. Salts of lanthanum and erbium, 
members of the rare-earth group, go into beauty 
preparations. 

‘Welding-goggle lenses made with praseodymium 
and neodymium cut off useless visible rays and 
harmful ultraviolet rays to protect workers’ eyes. 

Thorium, also obtained from monazite sand, 
finds important use in radio tubes. Filaments con- 
taining a trace of this metal operate at lower 
temperatures than filaments of pure tungsten, pro- 
longing the life of the tube. Both thorium and 
cerium salts are used as catalysts in chemistry. 

Before the war, 75 percent of our supply of 
monazite sand came from India. With that source 
cut off, most of our importation is now from Bra- 
zil. If necessary, however, we can get all we need 
by working deposits in the Carolinas, Florida, and 
Idaho. 
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MONAZITE SAND, pro 
duced by the disintegration 
‘of gronite rocks, gives u 
rore-earth metals and thori 
um. Close-up 
the brittle 
vary from hoi 
brown. In pea: 
it went into mildew-proofing 
fobrics (middle photo, be- 
low) and making “flints” fo 
cigarette lighters. War 

ore in electrodes for search 


P: 
PEACE JOB 


MERICA’S front-line fighters must see 
more than meets the eye. In every 
battle zone—land, sea, and air—they're 
called upon to perform ocular mira 
It's their job to unmask camouflage, dis- 
sect heat and haze, and scan hopeless dis. 


Prisms 


FIELO 
LENS 


so) sya | 


EYELENS RETICLE 


Photographs taken by ROBERT F. SMITH 
‘ot Universal Camera Corp., New York, N. Y. 


tances to get information that spells victory. 
‘They must spot the enemy before he sees 
them. And they're doing it with American- 
made prism binoculars, now in mass pro- 
duction for the first time. 

The ingenuity that made this possible has 
been rewarded with an “E” presented by the 
Army and Navy to the Universal Camera 
Corporation of New York. On the verge of 
ruin in 1940, when war blacked out its 
European film markets, this firm rallied to 
take a top place among war industries. Be- 
fore the end of 1943, its production hit 11,000 
binoculars a month for our armed services. 
That means turning out 150,000 optics 
(lenses and prisms), to say nothing of 
fabricating and assembling more than a 
million metal parts. 

Universal has tossed out all the old, tradi- 
tional methods of making binoculars. Other- 


SIZE OF IMAGE 
TO UNAIDED EYE 


PRISM-BINOCULAR 
MAGNIFICATION 


OBJECTIVE LENS 


PRISMS AT LEFT HAVE BEEN 
POSITIONED FOR DIAGRAM= 
MATIC CLARITY. ACTUAL 
POSITION OF PRISMS IN 
BINOCULAR IS SHOWN AT 
RIGHT —b 


Here o 
crown 


os holders for the pr 
cessor ond held fost with wax and binding strips 
With the faces and sides of the prism now carefully 
lished, the next step is to bevel all 
is is a hand operation in which the prism 
‘agoinst @ grinding wheel, while o stream of ordinary 
water fe ployer ing fluid 


an inch, Dur. 


+ 116 inspections 


After being rough-cut, the et in 
the niches of o milling mochi ina 
bath of grinding fluid. As the machine turns, it 
gs one side of each prism into contact with a 
polishing disk, which is beneath fluid’s surface 


A clamp that will hold it firmly 
is cbout to be 
the 


The housing for a binocular is cast from scrap 
aluminum, machined, then covered with strips 
of Vinylite, which hos the texture of leathe 
A soldering iron fuses strips into one piece 


wise, it still might be slogging along neck- 
deep in red ink. It has turned a highly 
specialized art into a task for machines 
tended by unskilled labor. It has speeded 
the whole cycle of production to a degree 
undreamed of heretofore. 

In preparing flawless faces of lenses or 
prisms, the basic steps are roughing, grind- 
ing, and polishing. The custom is to rough 
out each glass blank separately, then mount 


To reduce loss of light coused by surface reflection, 
optical elements in binoculars are being coated expe: 

mentally with magnosium-fuoride vapor. Tests in 
cate coated pieces transmit about 99 percent of light 


A set of prisms is here being ploced in one bar- 
tel of the binocular. Note that the other barrel 
is covered to prevent accumulation of dust, which 
must be guarded against at every stage of assembly 


them in a mold. After that, for the grinding 
and polishing operations, the mold is spun 
against abrasives. When one side is ground, 
it is turned over and ground on the other 
side. This procedure goes on through all 
stages of grinding and polishing. It’s tedious 
and time-consuming. 

At Universal's plant, sparks fly by ap- 
plication of a three-in-one process, Blanks 
are mounted on a mold that carries them 


immediately screwed into place 
offer a suction tube (bottom) removes dust 


through roughing, grinding, and polishing 
as one continuous operation for each side. 
What's more, molds are so designed that 
unskilled hands can easily insert blanks. 
‘This simplifies the formerly complicated 
task of mounting. For the final polishing— 
a job that once required fine judgment and 
skilled hands—Universal automatically ap- 
plies a liquefied oxide that not only does 
just as well, but also minimizes chances of 


INSPECTION An. illuminated 


sereon containing squares on which fine lines 
are drawn is used to test the ability of the 
binocular shown above to distinguish two 
parallel lines when they subtend five-seconds 
of arc at the instrument. At the left, © mili- 
fary binocular is checked to see if its two 
ccular axes are parallel. The girl above is 
using an auxiliary scope, an ordinary tele- 
scope placed over one of the eyepieces of a 
binocular to. magnify its normal resclution. 
A binocular is also sighted on on actual ob- 
ject to test clearness, color dispersion, and 
astigmatism. And, finally, it is ploced in 0 
tonk of water to soe how waterproof it is, 
‘and then dropped six feet into o sand pit to 
test its ability to withstand rough handling 


Assembly of the bi 
mounting of th 
field, or collectiv @ 
two lenses cemented together to form the 


human error. In all, this new method of 
making binoculars has established a manu- 
facturing precedent that will endure long 
after the war is over. 

For the present, however, its task is to 
speed the flow of urgently needed binoculars 
to our fighters on land and sea. With the 
aid of these precision-built instruments, 
Americans in all services will be able to 
see better and fight better. 


GRINDING both 60- 
degree and 29-de- 
gree threading-tool 
bits can be done ac- 
curately and quickly 
with the aid of a 
many-sided fixture 
brought out by Rob- 
ert H. Clark Co., of 
Los Angeles. The bit 
is held by a setscrew 
in the fixture, which 
isproperly positioned 
for the thread angle 


desired, as indicated on the fixture. The design of 
the fixture permits it to be clamped to a table or 
held by a magnetic chuck, as shown. 
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DRILL TOOLS can be changed 
in three seconds in this chuck 
while the motor is running, by 
sliding back a sleeve to release 
the tool and adapter (see be- 
low), then moving the sleeve 
forward to lock the new tool 
centrifugally. Made by R. M. 
Wright Co., Royal Oak, Mich, 


TOGGLE-TYPELOCKS that save 
metal and need only four screws 
each for installation have been 


developed by the Maximlok Co., 
of New York, for use on Army 
ammunition boxes. 


‘SECURELY 


A TOOL-POST TURRET carrying four cutters 
that can be presented to the work in turn 
by turning a handle has been designed for both 
heavy roughing cuts and precision lathe work. 
‘It has automatic indexing, and is made by the 
Mark Naught Co., Portland, Ore. 
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Demourrion squad WATCHES, UNDER COV! 
een se MAGE Gases OF 
paces earies eee, tne 
HAE A sie meee 


THICK. AND. 
‘Dwirw9 nouns 
MATOL 


TIME FUSE 
BURNS SLOWLY 50 


DEMOLITION SQUAD 
HAS TIME To. 


AS A BOOBY TRAP- 
BULL-WIRE DETONATOR 15. 
SCREWED INTO TORPEDO ENO. 


Pulleys Place Giant Bangalores 


JOINTS of explosive-filled metal tubing, 

sleeve-coupled to lengths of 100 feet or 
more, slither under the enemy's barbed- 
wire entanglements to blast a breach for 
our assault troops. Fragments of metal 
cut the wire like knives and sweep a path 
20 feet wide. Far more effective than the 
original bangalore torpedo (P.S.M., June 
"42, p. 49), the current version is placed by 
an ingenious snatch-block arrangement. A 
scout creeps to the obstacle, attaches the 
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block to a post or picket, and runs a rope 
through it. One end is secured to the butt 
of the torpedo, the other in the hands of 
the demolition squad stationed at a safe 
distance. Guided by drift pins, the torpedo 
slides under the wire. Its round-capped nose 
prevents snagging. Short lengths make 
deadly booby traps when the time fuse is 
replaced by a nonelectric detonator and trip 
wire. It's also effective in exploding treach- 
erous land mines that might impede advance. 
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TODAY, MORE THAN 
EVER BEFORE, YOU 
SHOULD GUARD YOUR 
PRICELESS VISION 


Drawings by JOHN GILMORE 
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When you see an object, 
holf the vision of each 
eye travels to one lobe 
of the brain and half to 
the other. Poths of the 
optic nerve fibers to the 
brain are shown dia- 
grammatically above 


OST of us, unfortunately, take our eye- 

sight for granted. Yet in wartime 
poor vision is more than ever a calamity. 
It not only can dull our minds, contort our 
faces, shatter our nerves, and even lead to 
total blindness; it also cheats our country of 
our best services. From the standpoint of 
patriotism alone, we should know our eyes 
better. 

The extent of our laxity is shocking. A 
recent survey conducted by the Better Vi- 
sion Institute revealed that no less than 
7,000,000 Americans in war plants are guilty 
of neglecting faulty eyesight. It found that, 
despite the almost universal exclamation, 
“Oh, my eyes are O.K.,” seven out of every 
10 war workers have defective vision and 
only three have done anything about it. 
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Easy Test for Astigmatism 


‘These workers, with their weak, 
blurring, flickering eyes, are 
wasting time, ruining precious 
materials, and causing acci- 
dents, They are, as the Insti- 
tute puts it, “housing a sabo- 
teur.” 

So important is good eyesight 
in the Army that mobile optical 
units are assigned to all field 
forces. Soldiers with defective 
vision are examined at regular 
intervals and given corrections. 
But only 15 percent of the war 
plants investigated by eye spe- 
cialists provided periodic eye ex- 
aminations; only two out of 10 
plants recorded eye conditions 
of workers involved in accidents, 
and three fourths of the plants 
had no means of selecting visual 
qualities necessary for special, 
intricate jobs. These employers 
are as guilty as the workers in 
neglecting the eyes. They, too, 
house potential saboteurs. 

‘There's no excuse for this dan- 
gerous civilian laxity. Eye spe- 
cialists, in sufficient numbers, 
are available. They have the 
proper equipment and knowl- 
edge. And the benefits of eye care far ex- 
ceed the efforts involved; for good vision, 
with or without the aid of glasses, is one 
of our greatest physical wonders. 

Science has yet to perfect an instrument 
as ideally suited to conditions imposed upon 
it as our optical system. ‘The nearest ap- 
proach is the camera. When the camera 
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Now rotate the diagram slowly. 
appear to be thicker? If it does, 


jis the inability of the eye to see horizontal and 
Study the diagram above 


thicker than oth 


in you have on astigmatism 


catches a picture by means of a lens, it 
projects it to the back of a black-walled 
box, where it impinges on a sensitized plate 
that reacts to light, thus fixing the image. 
To obtain clearly focused and well-illu- 
minated pictures at all times despite chang- 
ing outside conditions, the lens is equipped 
with a diaphragm that contracts the lens 


A CROSS SECTION 
OF THE EYE 


. Upper lid 

. Lens 

. Cornea 

. Iris 

. Lower lid 

. Vitreous body 
of the eye 
Inferior rectus 
muscle 

Opt 

. Superior rectus 
muscle 
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aperture as required. The eye, too, possesses 
a diaphragm which regulates its own lens 
aperture. Back of the lens is a light-sensi- 
tive curtain on which images form. These 
images are flashed by a unique wiring sys- 
tem of optic nerves to brain centers respon- 
sible for vision. 

Each eye turns freely in its skull socket, 
protected by the bony structure and guided 
by six little muscles working in pairs. For 
perfect vision, the pairs of muscles must be 
of equal length and strength, so that in 
normal position the eyes look straight ahead. 
‘The eyeball, which is the eye in its totality, 
is round except for the window, or cornea, 
at the front. Through the cornea light rays 
reflected from objects enter the crystalline 
lens within the eye and pass to the rear 
curtain or retina. 

By means of an ingenious system of 
valves, the eyeball is kept “blown up” with 
ocular fluid, If it is pierced, this transparent 
colloid flows out and the eye collapses like 
a punctured tire. But the eye may not be 
lost; should the opening close, the fluid col- 
lects once more and the eyeball again fills. 

‘Those fortunate persons whose vision is 
normal have lenses within the eyes of exact 
power to focus light rays perfectly at 20 
feet. Rays vary from nearly parallel ones 
that come from a distance to those from 
near-by objects, which spread as they reach 
the eye. So, like the camera diaphragm, 
muscles surrounding the lens must change 
its surface to project the correct image. 
This is called accommodation. It is the 
“open sesame" of good eyesight. 

Many defects in eyesight stem from the 
fact that our eyes must work as a pair. 
No greater teamwork is required than that 
of our eyes. They must be in perfect align- 
ment, move in unison, have the same power 
of accommodation, and the same reactions 
to light. One of the most prevalent faults 
in vision results from imperfections in eye 
muscles. Our eyes turn inward, outward, 
upward, or one above the other—and efforts 
to align them cause nervousness and fatigue. 
But this defect, and at least four other 
common deficiencies, generally can be cor- 
rected by exercises or use of eyeglasses. 

Failure to heed the first indication of fail- 
ing vision is both foolish and unpatriotic. 
No good can come of it. It is our duty not 
only to keep our eyes open, but to make sure 
they see well. 


In normal vision (1), light rays entering the 
come to a focal point right at the retina. If the 
eyeball is too short (2), the rays focus at @ point 
back of the retina, causing farsightedness. 
fect is corrected with convex lenses (3). If the 
ball, however, is too long (4), the focal point 
is in front of the retina, and the result is near- 
sightedness, Concave lenses (5) are then required 
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HOW GLASSES HELP YOU 
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DEAD LEAVES, an au- 
tumnal problem in most 
LEAF towns, are disposed of 


draws them up through 
a vacuum hose. This 
device—thought to be 
unique—is carried by a 
truck, and suction is 
created by a three- 
horsepower gasoline en- 
gine. Once inside the 
body of the truck, the 
leaves are crushed for 
2 SERS immediate use as mulch 


Se TRE eg in parks and gardens. 


SUCKER UPPER’ easily in Columbus, Ga., 
4 2 ¥. by the “Leaf Sucker- 
= 7 > upper,” a machine that 

’. ia) 

4 


A MILLION POUNDS is the approxi- 
mate weight of the world’s most pow- 
erful electric motor, built at the Gen- 
eral Electric plant in Schenectady, 
N. Y, The machine is shown in two 
views, as workers prepare it for in- 
stallation in the largest steel plant 
west of the Mississippi, at Geneva, 
Utah, Here the electric colossus will 
drive a reversing rougher in a mill 
producing steel plates for shipyards 
and war plants on the West Coast. 
Rated at 7,000 horsepower, with a 
shaft speed of 25 revolutions a minute, 
it could hoist a destroyer to the height 
of a 15-story building in a minute. 
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CAN'T BE FLOWN. 
‘This nonflying P-40 
was developed by 
Curtiss-Wright to 
solve the problem of 
teaching Army me- 
chanics to taxi high- 
speed fighters. It has 
two seats, nontipping 
landing gear, and 
interphone for easy 
instruction, Dual 
controls correct mis- 
takes made by novice 
ground pilots. 


OVERCOMING THE OVERCAST. This 
Western Airlines drawing clearly shows 
instrument-landing procedure through an 
overcast. On-course beam is a steady tone 
made by the dash of the dash-dot radio code 
letter “N” overlapping the dot of the dot- 
dash code letter “A.” ‘The pilot follows this 
tone through the location-giving “cone of 
silence” B, turning back at C and letting 


TWO-MAN CLASS- 
ROOM. To facilitate tran- 
sition from advanced train- 
ing to the complex job of 
flying a Bell Airacobra, 
this TP-39 was construct- 
ed. The student sits in a 
normal cockpit, the in- 
structor in front, An 
added dorsal fin maintains 
stability, and dual controls 
provide safety. Any stand- 
ard P-39 can be converted, 


down into clouds at D. At E, he again gets 
location and continues, to turn at the point 
F, predetermined by the speed of glide, and 
comes back along the same on-course tone 
to break through clouds at G at about 800 
feet and approximately two miles from the 
field, right in line with the runway. Stray- 
ing from the on-course beam is indicated 
by reception of “A” or “N” signal. 


LANCASTER IN CIVIES. Proving that mili- 
tary aircraft can be converted to postwar 
transport use, this British Lancaster bomb- 
er conversion appears with altered tail and 


fuselage. This sleek craft can carry 50 
passengers, with baggage, in roomy com- 
fort. It is the first postwar design from con- 
verted military aircraft. 


BRITISH GRASSHOPPER. Built by Taylor- 
craft in England, this Auster IIT co-opera- 
tion plane has done valiant service in many 
actions. It has a 130-hp. engine and does 
better than 125 m.p.h. The seats are side 
by side and controls dual. Transparent top 
gives all-around visibility. Span is 35 feet, 
length 22 feet, and height 7 feet. 


SHUTTLE AMBULANCE for Navy and Ma- 
rine casualties carries two badly wounded 
men in form-fitting wire stretchers loaded 
through a special door, right. Crew in- 
cludes pilot, copilot, and nurse. This plane, 
named the Howard-Nightingale (after 
Florence Nightingale, the first war nurse), 
was basically designed by Ben. O. Howard, 
famous race pilot. It can operate 200 miles 
from its base. Engine is 450 hp. 


Controlled Sound... 


How music is used as an emotional 
powerhouse to spur weary workers 
and heal nerve-shattered fighters. 


By JACK O’BRINE 


HE young naval lieutenant sat staring 

into space. He'd been doing it for days. 
Now and again the corners of his mouth 
twitched; his frown deepened. He seemed 
oblivious of his surroundings, Since they 
flew him here from that Pacific battle area, 
he hadn't spoken. He just stared and, as he 
stared, a small group of nurses and mu- 
sicians began to sing softly at the far end 
of the psychiatric ward. Unseeing, and un- 
noticed by the singers, he shifted uneasily 
in his chair. Then a strange thing hap- 
pened. 

Mrs. Harriet Ayer Seymour, director of 
the National Foundation of Musical Ther- 
apy, tells it this way: “When we played 
and sang, we hit some remembered theme, 
perhaps. At any rate, the young officer 
looked up. His eyes focused for the first 
time since he'd been at the hospital. Then 
he walked over and shook hands with one 
of the singers. He was started on the road 
to recovery. We had helped him.” 

‘Thousands of our fighters now find their 
way out of the fog of “traumatic neurosis 


The emotional effect of hearing the voici 
in @ scene from “For Whom the Bell Tolls, 


—commonly known as shell shock—with 
the aid of music. It’s becoming a vital 
part of the treatment at military hospitals, 
a potent partner of wartime medicine. And 
we can chalk it up as the second major 
achievement of controlled sound since that 
raucous trio of Hitler, Hirohito, and Musso- 
lini forced us into the fray. 

For months now, war plants the length 
and breadth of the land have been humming 
to tunes that make happier workers and in- 
crease production. Music in American in- 
dustry soon may become mandatory, as it is 
in Great Britain. Scientists are proving to 
us that sound can be one of the dominant 
forces in our lives. Some of their claims for 
it are: Improvement of our sight and sense 
of smell; speeding respiration and pulse 
rate; raising body temperature; increasing 
muscular energy; reduction, delay, or in- 
crease of fatigue; instilling fear or building 
confidence; causing laughter, sadness, even 
tears. 

Try, for instance, taking your pulse while 
you sing. Now change the tempo of the 
Song, and you'll note an immediate change 
in pulse rate, Place before you a card with 
a smear of red paint on it. Gradually dim 
the lights until the red appears to be black. 
‘Turn up the lights slowly and note the point 
at which you're able to distinguish color. 
Now try it with your radio tuned to a waltz. 
You'll discover that with music your eyes 
pick up the red more quickly. 


of such stars os Gary Cooper and Ingrid Bergman, shown here 
has been known to increase the body temperatures of the spec 
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New Wartime Tonie 


Before Pearl Harbor, our big defense 
plants were wary of sound-equipment sales- 
men. “You're crazy!" one manufacturer 
blurted. “Next you'll be wanting us to serve 
highballs.” But that attitude now is as dead 


as isolationism. Nearly 5,000 factories have 
installed music to work by. Sound applica- 
tion in industry has itself become a great 
industry. 

Many of us are playing a part in sound 


WHICH OF THESE SELECTIONS WOULD YOU CHOOSE 
oe TO HELP PEOPLE WORK BETTER? 


Experiments show that some kinds of music 
speed production in war plants, while others re- 
tard it. Paired below are alternative selections. 
Select those you think would be best to play, 
then check your answers on page 226. 


eS 


{Semper Fideles" { "Wreck of the, '97" 

1 | "Hike Notre Dame’ 6 } “Sweet Leilani 

2 {"Neoror My God to The 7 {The Stor-Spangled Bonner" 
"You Are My Sunshine [ "Ah! Sweet Mystery of Life” 


3g { "Merry Widow" Woltz 
"Beer Barrel Polka” 


4 { “William Tell" Overture 


"Remember Pearl Harbor “Tiger Rog” 


5 { “Auld Lang. Syn 
[rchonowsy's "Piano Concerto No. I" 


tators so much as to raise the temper 
ture of the theater eight or 10 degre 
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research without realizing it. For only by 
observing our reactions can science find out 
what to expect from different types of 
sound. Hundreds of persons in schools, fac- 
tories, and public places have been “tapped” 
for sound effect, 

In one instance, sound researchers seek- 
ing to discover the difference in audience 
reaction to jazz and classical music leased 
‘a large hall in New York. They wired it 
so that they could record heartbeats, pres- 
sure grip of chair arms, and foot tapping 
of a cross section of the audience. More- 
over, they recorded facial expressions with 
hidden cameras. The musical program con- 
sisted of two jazz numbers and two classical 
pieces played 25 times each. At first the 
jazz increased the pulse rate by 2% beats a 
minute, while grip strengthened two percent 
and tapping jumped six a minute. But, as 
the last jam number jived to an end, grips 
had wilted and tapping long since stopped. 
The classical music, on the other hand, got 
only a mild reaction at the start but wound 
up ahead in popularity, stimulating both 
pulse and arm gripping. 

In a Brooklyn junior high school, 1,500 
students contributed unknowingly to sound 
research when they increased the tempera- 
ture of the school auditorium 15 degrees 
during a lively session. It was a cold day. 
‘The building superintendent took pains to 
have the auditorium amply heated. As an 
added precaution, he was on hand to check 
thermometers. His amazement mounted 
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To make possible the testing of sounds 
without disturbance from resonance or 
echo, RCA has built o free-field sound 
room, shown in drawing above, at its 
Acoustical Laboratory, Princeton, N.J. 


with the mercury as the program ap- 
proached its climax. He noted that with 
every exciting song and speech the room 
got warmer. His findings went to other 
building superintendents, including a man 
in charge of one of the world's largest mo- 
tion-picture theaters. Now scores watch 
thermometers, alert to sound that may send 
temperatures rocketing. 

Such incidents come to mind when sound 
experts tackle problems in our daily life, 
‘The important thing in providing music 
to work by is to maintain emotional and 
Physiological control. That means not only 
creating an atmosphere conducive to enjoy- 
ment but actually relieving fatigue, Most 
helped are the employees doing light, repe- 
titious tasks on the assembly line. They 
expend great quantities of nervous energy 
combatting monotony. Music properly ap- 
plied acts as a mental tonic, driving out 
fatigue and boredom on notes of song. The 
job then takes on new importance, accidents 
decrease, absenteeism drops, morale mounts. 
‘Moreover, it has been noted that introduc- 
tion of music puts an abrupt end to strife 
and bickering among employees. 

But there are pitfalls in sound application 
that can prevent these good results. To 
root these out and spotlight them for the 
guidance of war-plant managers, Stevens 
Institute of Technology, Hoboken, N. J., has 
worked closely in experiments with RCA 
and Muzak, chief suppliers of sound equip- 
ment in industry. (Continued on page 226) 
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mew ideas from the inventors 


___ ROASTING 


GREEN COFFEE can now be roasted the raw coffee in an ‘upper compart- 
an instant before brewing in a com- ment and heating the water in a low. 
time roasting is done, 


DARNING is made caster 
by an illuminated plastic [ig 
darning egg. Material to 
be mended is stretched 
over a supporting head, 
Which contains a small 
light bulb powered 
through a cord from a ff 
convenient outlet. The 
hollow handle holds 
needles, and thimble. 

J. Bloodgood, of 
Middlebury, Conn., is the 
inventor, 


FEBRUARY, 1944 


A real onticircraft height 
finder, like this one seen 
in action in the South Pa- 
cific, is on extremely dif- 
ficult instrument to make 


This stereoscopic trainer, 
operated in the same way, 
releases real ones for com- 
bat use. The tape ot for 
right records user's score 
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TRYING OUT ROCKETS as antiaircraft and 
incendiary shells, Germans have produced 
the captured weapon shown above. The odd 
missile is fired from the crate in which it 
is shipped. 


MANNEQUINS OF PLASTIC serve as models 
for designing planes and airmen’s costumes. 
At left, one of the transparent figures is 
being fitted with a winter flying jacket. 
Others test cockpit and turret dimensions. 


ANTIAIRCRAFT MEN now learn 
height and range finding with 
improved “stereoscopic trainei 
Gazing through twin eyepie 
a target, such as a maneu' 
plane, a student tries to keep the 
images combined and in focus 
with hand controls. His auto- 
matically recorded score helps 
him to correct errors. 
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Heelth-building foods, right 
often absent in prison fare, 
are featured in the “invalid 
package" sent by the Ameri- 
con Red Cross to ailing 
Yonks in enemy prison camps 


PRUNES POWDERED 
soup 


POWDERED BISCUITS CHEESE 


BOUILLON 


CIGARETTES SOAP 


Volunteer workers pack the 
boxes at a Red Cross depot 
in New York City. Cigarettes 
and soap are among the items 
that prisoners prize highly 


CONTENTS OF PACKAGE 


ASCORBIC 
ACIO 


AMERICAN RED CROSS 
PRISONER OF WAR 
‘ALID F000 PAGRAGE 
Nat 
Fog rs RIBUTION THROUGH 
Ces = crapk yam 


AMERICAN WAR PRISONERS who are re- 


cover m wounds or illness in enemy 
camps now receive special food packages eve 
week through the American Red Cross, The 
invalid” package differs from the standard 
food package in that its contents, shown above, 
are specially selected for their value in build- 
ing up health. Its weight is approximately the 
same as that of the standard package. 


SEASICKNESS is now 
cured in three out of four 
cases with pills developed 
by the Royal Canadian 
Navy and the Montreal 
Neurological Institute. 
Aiding the research were 
sailors who swung on plat- 
forms, at right, which ef- 
ficiently developed all the 
symptoms of this ancient 
ill. ‘The new pink pills are 
effective for eight hours. 
Taken two hours before 
sailing or in rough weath- 
er, they will greatly help 
in landing invasion troops 
on their beachheads in 
good fighting condition. 
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LARGE POCKETS for holding polish, cloths, 


ial apron 


ALL-WOODEN DISH DRAINERS like the one 
‘above are astembled with waterproof glue and 
finished with a durable coat of clear varnish 


WATER IS AERATED os it posses through the 
ingenious faucet nozzle shown at the right in 
1/1000-second action photos and a close-up. 
First broken into spray by a perforated di 
it draws air through intoke slots in the si 
‘of the nozzle and is mixed in going through a 
fine mesh. The entrained oir makes the woter 
produco rich lother and rinse quickly, and the 
bubbles render it sploshless, os in the photos 
‘at right of water gushing on o light bulb... 


Alps TO 


Medica fowig 


PRO’ 
tarnishing 
unit is espe 


CTIVE LACQUER that keeps bright n 


tals from 
jow available in a brush-top tube. The 
jally useful for lacquering small objects 


«+ « and above flowing into 
© gloss. These big bubbles 
vanish immediately and leave 
the water clear. The device 
is scheduled for production 
‘on the lifting of priorities. 
Its principle has been used 
elso to homogenize milk, to 
whip table cream, and ‘olso 
‘an emulsion 


THIS PORTABLE DRYER con be taken 
opart and packed in a 10/" by 8a” 
box, or tucked away in o traveling co: 
It weighs only 8 oz, but will hol 


JUICY RETURNS can be expected from 
this orange squeezer made all of wood 


except for its fluted porcelain ream 
Its Blond, highly polished finish motes 
the sq looking enough to be 
used in sed ‘or living room, and 
grapefruit, lemons, ond limes can all 
be pressed dry in the gadget with 


Holes in the reamer strain the juice 


MENDING TAPE of the press-on type 


can be obtained ino 


grade heavy ond strong enough to patch tears in awnings ond 


other 
be used 


ut canvas materials. W 


so on torn raincoats. It is a} 


QUICK-CHANGE ARTISTS will 
at the speed with which 
you can swathe Junior in these 
soft paper diapers. Just snip 
e roll, arrange them 

knitted covering, 

‘and encase the baby in o jiffy 


er-repellent, the tope can 


plied with © hot iron 


YOUR FINEST PLATES 
con be displayed safely 
for all to admi 
sideboord or shelves 

you stand them upright 
in these little holders 
made of a white plastic 


Trouble-Shooting with a 


SIMPLE CHECKUPS HELP YOU 
TO FIND ELECTRICAL FAULTS 
AND LOSSES THAT CAN CAUSE 
MYSTERIOUS AUTO AILMENTS 


By Ralph Rogers 


have but one instrument to aid him in 

diagnosing electrical troubles, the chances 
are that he would pick a voltmeter. Prop- 
erly used and interpreted, it can help in lo- 
eating many annoying car ailments—hard 
starting, dim or overbright lights, under- 
charged battery, and similar difficulties— 
which might otherwise be hard to track 
down, 

‘As a trouble-shooting tool, a voltmeter is 
preferable in most cases to an ammeter be- 
cause wires and connections do not have to 
be disturbed. When an ammeter is used for 
testing, the cause of a difficulty is sometimes 
removed when the ammeter is connected, 
with the result that the repairman does a 
little head-scratching. Similar puzzlement 
may occur when the trouble comes from a 
loose connection at the point where the am- 
meter is placed in the circuit. The difficulty 
disappears after the repairman restores the 
connection snugly, but he is still in the dark 
about just how he fixed it. 

‘The difference between an ammeter and a 
voltmeter is that the former measures the 
quantity of current flowing through a cir- 


ii ‘AN experienced auto mechanic could 


cuit, while the voltmeter indicates the pres- 
sure available to push it along. The current 
actually flowing through a circuit is wholly 
dependent on voltage. In other words, no 
voltage, no current; low voltage, low cur- 
rent; too high a voltage, too much current. 
It is this fact which makes the voltmeter so 
useful an instrument, for if it indicates that 
insufficient voltage reaches a certain elec- 
trical unit, insufficient current passes there 
too. 


There are two basic ways to use a volt- 
meter in automotive testing. The first is to 
connect it across a circuit, whereupon it in- 
dicates the total voltage at that point. The 
voltmeter in the photo on the facing page is 
being used in this way to test one cell of a 
storage battery. 

If the meter is connected in parallel with 
part of a circuit in which current is flowing, 
it then indicates the voltage drop, or loss of 
electrical pressure, in that portion of the 
circuit. When connections are clean and 
tight, and when the wire is in good condi- 
tion and of proper capacity, there will be al- 
most no voltage drop and the meter will 
read close to zero, But if there is any de- 
fect in the electrical conductors, the resist- 
ance created will cause a larger voltage 
drop. The best conductor in the world will 
cause some drop, but in autos any reading 
higher than .2 volt is worth investigating. 

‘The handiest type of voltmeter to use is 
one which has a dual range—one scale read- 
ing from minus .5 to plus volts in gradua- 
tions of .1 volt, and the other scale reading 
from zero to 10 volts in graduations of .2 
volt. Either range is available by the use of 


HOW TO TEST THE CIRCUITS OF A CAR IN ORDER TO TRACE 


Use these connections in testing 
strap for voltage drop. Read 

meter when the starter is tur 
more than I volt, the 


© battery ground 
e low scale of the 
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Te check the stortar cable and its terminal connec: 
ions, try this test with the, starter in use, The 

reading, on the low scale, should not be ov 
welt Mose grode cutee formals, kot ioe lose 
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Voltmeter 


a button on the instru- 
ment, Form the habit of 
testing first with the high 
range—that is, without 
pressing the button—and 
then, if the reading is 
than 3 volts, use the lower 
range, Otherwise exces 
sive voltage may damage 
instrument, 
In practically all cars, 
grounded-return wiring 
system is used, with the 
chassis acting as a pa‘ 
for completion of the 
circuits. Therefore the 
battery ground strap, con- 
nected to the engine, trans- 
ission, or frame, is an 
integral part of the elec- 
trie system and should not 
be ignored in your tests. 
Don't depend on visual 
inspection in checkin 
loose connections, corrod- 
ed terminals, and frayed 
or partially broken wi 
Instead, test the maj 
circuits for total voltag 
and if the amount appears 
insufficient, work back 
along the circuit until you 
find the place or 
where the voltag 


curs. If all connectious 
are sound and a serious 
drop still results, look for 
either a partially broken 


HIDDEN DEFECTS THAT INTERFERE WITH GOOD PERFORMANCE &> 


sSwitcH 


A voltage drop between the starting motor and the Poor contact within a switch is detected as shown 
ground, although uncommon, can cause poor start at the left above. Use the low scale and be sure 
er performance. With the starter turning and the the switch is closed: the drop shouldn't be more 
low scale in use, the drop must be less than .I volt thon .2 volt. Test each terminal as ot the right 


FEBRUARY, 1944 135 


STARTING-MOTOR, 
‘SWITCH 


LIGHT 
SwiTCH 


Left, the battery-ammeter line is tested; the drop 
should be under .2 volt. Use a bulb-socket adapter 
to check headlight voltage with the bulb lighted. 
The allowable drop varies with candlepower of the 
bulb, With a 2i-c,p. bulb, the reading should be 
ot least 5.6 volts; with o 32-c.p. bulb, 5.4 volts; 
with @ 50-c.p. bulb, 5.1 volts. Inc sealed-beam 
light, make connections direcily behind the unit 


wire or one of inadequate carrying capacity. 

In testing your battery with a voltmeter, 
check each of the cells individually, as 
shown in the photo on page 135. The read- 
ing for a fully charged battery should be 2 
volts or better at each cell. But since the 
voltage is only a trifle less in a partially 
discharged battery, it’s necessary to place a 
load on the battery to determine its true 
condition, Crank the engine with the starter 
—with the ignition off to prevent it from 
starting—and repeat the cell tests. If the 
readings are over 1.7 volts in summer or 1.5 
volts in winter, the battery is in good condi- 
tion. Incidentally, a difference of more than 
.2 volt between cell readings may mean that 


With the distributor points clored ond the prods 
placed a: shown, voltage drop between the points 
may be measured. Turn the ignition on ond use the 


low scale. The reading should not exceed .2 volt 
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STARTING- MOTOR 


DISTRIBUTOR 


IGNITION 
co 


ENGINE 
@LocK 


Voltage drop in the primory ignition circuit may 
be checked by the method shown at the left above. 
Turn on the ignition and be sure that the points 
cre cloted. The low-scale reading should be under 
2 volt. To test the total voltage in the primary 
in n_ circuit, use the meter as at the right. 
If the high-scale reading is 6 volts or more with 
the non, the circuit is in good condi 


the battery needs recharging or that it has 
outlived its usefulness. Take the battery out 
and give it a high-rate discharge test to de- 
termine which is the case. 

‘The accompanying drawings show how to 
check some of the main car circuits. Re- 
member that in checking voltage drop 
across a switch, the switch must be closed 
and the current flowing. And don’t forget, 
in testing lighting circuits, that high voltage 
can cause as much trouble as low. If you 
do find excessively high voltage, it may be 
caused by an overcharged battery or an ex- 
cessive generator charging rate; it may also 
have its origin in loose connections between 
the generator, ammeter, and battery. 


TO AMMETER 


VOLTAGE 
REGULATOR 


wormed up. If the high-sca 
much from 7.5 volts, adjustment moy 


differs ve 
¢. ry 


e called for 
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A PORTABLE HOIST capable of handling 
8,000-Ib. planes has been developed for use 
on 2%-ton Army trucks by Lieut. Col. 
James H. Reed, Jr., of the Air Corps. De- 
signed for winch-equipped vehicles, the hoist 
is made principally of two lengths of 334” 
iron pipe and a wire cable which anchors 
it to the truck. The hoist rests on the front 
bumper, and the cable extends from the 
apex of the hoist to the rear of the truck, 
where it is fastened with clamps. Brackets 
at the side of the truck carry the hoist when 
it is not in use. 


THIS CAR-TOP RACK is held securely in 
place on top of the car by %4" by 14” steel 
clamps that clutch the roof gutters and are 
drawn taut with turnbuckles attached to 
%" cables. The cables are passed through 
screw eyes installed along the inside length 
of two 1” thick wooden transverse supports. 
If these supports are made to conform to the 
contour ‘of the car top, they can be secured 
firmly with a minimum of tension. Glue felt 
or some other soft material to the bottom to 
protect the car finish. ‘The platform is made 
of 1” by 3” pieces spaced 3” apart. Paint 
the unit to match the car.—E. W. L. 


Shink-or AN IDEA! 


Hf you would lite to let others know 
bout your pet auto tip—and get poid 
Generously for doing +o—just write your 


Editor, POPULAR SCIENCE MONTHLY, 
353 Fourth Avenue, New York 10, N.Y. 


FEBRUARY, 194} 


WOODEN BUMPERS made of lami- 
nated maple bonded with a resin ad- 
hesive, like the one at the left, have 
been subjected to tests that indicate 
they will withstand an even greater 
shock than comparable steel bumpers. 
As an additional advantage, it is claimed 
for the wooden bumpers that they can 
be polished very quickly if scratched. 
Even chunks chipped out of them can 
be replaced and the scars hidden be- 
neath a new finish. The weight of the 
laminated type is slightly less than that 
of steel bumpers. 


ANTIFREEZE SOLUTIONS, used all last 
winter and saved for re-use this season, can 
have their rust-inhibiting properties restored 
by the addition of a chemical inhibitor origi- 
nally developed for the Army and recently 
made available to the public. Although the 
new compound does not contribute to the 
antifreeze properties, it does neutralize 
those solutions that have become acid 
through extended use. When treating a so- 
lution, it is advisable also to filter it in order 
to remove dirt and rust particles which 
might impair cooling-system efficiency. 
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Gus FINDS TROUBLE IN BUBBLES 


By MARTIN BUNN 


' AWNIN’, Mistuh Wilson.” 
Gus Wilson looked up from his 
workbench and saw Peter Jack- 
son, the likeable colored truck driver, stand- 
ing just inside the doorway of the Model 
Garage shop. 

“Hello, Peter,” said Gus. “What's the 
matter now? Is that old rattletrap of yours 
acting up again?” 

Peter shook his head. “I ain't drivin’ that 
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ol’ truck no mo’,” he said. “Mistuh Dill, he 
promoted me to a two-ton.” 
“That's fine,” Gus told him. “We 
the matter with your two-ton 
“There ain't no one know,” Peter said 
gloomily. “That's why Mistuh Dill tole me 
to bring her over here to you-all. He's 
a-comin’ hisself, sho'tly . . . Here he is now.” 
John Dill, who has charge of the Johnson 
and Fredericks trucks, came into the shop. 
“How're you doing, Mr. Dill?” Gus greeted 
him cheerfully. 


, what's: 
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“Apparently not very well,” Dill said 
grouchily. “We've been having a little dif- 
ficulty locating some cooling-system trouble 
in the truck that Peter here drives. I hadn't 
given up on it by any means, but last night 
‘Mr. Fredericks heard about it somehow, and 
told me I'd better bring the truck over here 
and ask you to take a look at it... Mr. 
Fredericks i8 the boss—and it seems like 
you're the champion trouble shooter of these 
parts!” 

Gus saw why Dill was miffed, and sympa- 
thized with him. “Oh, Mr, Fredericks was 
just acting out of old habit,” he said lightly. 
"You know we used to take care of the John- 
son and Fredericks fleet back in the days 
when it consisted of one truck, and when 
Fredericks thinks of trouble now, he still 
thinks of me. I'll check over the job with 
you, just to satisfy him.” 

Dili grunted, somewhat mollified. “Well,” 
he said, “two heads are better than one.” 

Gus nodded diplomatic agreement. “Cool- 
ing-system trouble, you said?” he suggested. 
Dill told him. “Tell Mr. Wilson 
yppens every morning, Peter.” 
thisaway, Mistuh Wilson,” Peter 
said. “When I starts mah motor in th’ ga- 
rage in th’ mawnin’, she runs fine. First 
job I do ev'ry day is take a load up to th’ 
freight depot. That's only half a mile, but 
befo’ I gets there mah motor’s all het up, 
an’ when I stop, a lot of water runs outa 
th’ radiator overflow pipe. After that mah 
motor gets hotter'n hot, an’ befo’ long I 
gotta put a li'l mo’ water in th’ radiator. 
‘An’ then I gotta keep on puttin’ a I'l’ mo’ 
water in it ev'ry couple of hours all day 
long.” 

“That darned truck,” Dill said, “is wast- 
ing two gallons of antifreeze a week. Drive 
it in, Peter.” 

As Peter drove the truck into the shop, 
Gus's educated ears told him that its engine 
wasn’t running quite perfectly. He took off 
the radiator cap. “No sign of overheating 
now,” he remarked. 

“No, suh, Mistuh Wilson,” Peter said. “T 
ain’t been up to th’ freight depot yet—that's 
why!" 

“Nonsense!” Dill snapped. 
“What could going to the 
freight depot have to do with 
your engine overheating? 

“Mebbe,” Peter said fearf 
ly, “dat freight depot’s got a 
hoodoo on me!” 

“Nonsense!” Dill said again. 
“Well, Mr. Wilson—any bright 
ideas?” 

“Not a one, so far,” Gus 
confessed cheerily, “In a case 
of overheating, the first things 
T always check for are late ig- 
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nition timing and too lean a fuel mixture, 
but I suppose—” 

“You suppose dead right,” Dill assured 
him, rather unpleasantly. “The first thing 
I checked was the ignition timing, and the 
second thing was the carburetor adjustment. 
They're both O, K.” 

Gus nodded. “Then there’s the radiator 
core,” he suggested. “When the coolant runs 
out of the overflow pipe, it's often an indica- 
tion that there’s a stoppage of circulation 
somewhere between the upper tank of the 
radiator and the intake of the water pump. 
Usually it’s caused by the radiator core 
being stopped up.” 

Dill sneered. “That radiator's as clean as 
it was the day this truck left the factory. 
I had it checked as soon as this overheating 
showed up, and I had the core thoroughly 
flushed out. The radiator’s O. K., I tell you 
—I'll bet you anything you like!" 

Gus grinned. “I'm a poor gambler—I 
never bet unless I'm certain,” he said. "Well, 
let's see, now . . . How about the thermo- 
stat? Sometimes that little bleeder hole- 
the one that lets the air out when you're 
filling the cooling system while the valve is 
closed—gets clogged up. When that hap- 
pens, pressure from the heated water builds 
up behind the thermostat until all of a sud- 
den the hot water acts on it, the valve pops 
wide open, and the coolant gushes up 
through the radiator and out of the over- 
flow pipe.” 

Dill let Gus finish. Then he said: “That's 
real interesting, Mr. Wilson. It might hap- 
pen, of course—but it didn't happen with 
this truck, because we put in a new thermo- 
stat when we first had trouble, and it didn't 
do a bit of good.” 

Peter,” said Gus, “switch on your engine 
again, will you?” 

Peter climbed into the cab, switched on 
the ignition, stepped on the starter, and al- 
lowed the engine to idle. Gus listened in- 
tently for a few seconds, shook his head in 
a disappointed way, and signaled Peter to 
stop the engine. 

“It doesn't sound the way it did when he 


drove the truck into the shop,” he said, 
more to himself than to Dill. He scratched 
his left ear as he did a half minute of hard 
thinking. Then he said to Peter: “How does 
your truck act when you've got a full load 
on it, or when you're pulling up a hill? Has 
your truck got plenty of power?” 

Peter shook his head. “No, suh, Mistuh 
Wilson, she ain't got th’ pep what a fine 
bang-up truck like this here one ought to 
have. I done told Mistuh Dill that, but he 
says there ain't nothin’ at all th’ matter 
with the way she pulls.” 

“Just imagination!” Dill said angrily. He 
turned to Gus. “You were listening to the 
engine a minute ago. Did you ever hear a 
truck engine run any smoother?" 

“I never heard one idle any smoother,” 
Gus said. He raised his voice and called: 
“Hey, Stan!” 

Stan Hicks, the grease monkey, emerged 
from the stockroom. 

“Jack up the rear wheels of this truck, 
will you?" Gus said. Then he went over to 
his workbench and reached down a short 
length of rubber tubing from the shelf above 
it. 

“She's jacked up, boss,” Stan reported. 

“O.K,,"" Gus said. “Now get me a pail 
of water.’ 

Stan brought him a pail of water. Gus 
set it on the floor near the front end of the 
truck. Then he carefully worked one end 
of the tubing over the lower end of the 
radiator overflow pipe on the truck and 
submerged the other end of the tubing in 
the pail. 

“Start your engine,” Peter,” he directed. 
Peter climbed back into the cab and re- 
started the engine. Gus was staring at the 
water in the pail. “Let her idle,” he said. 
“Now put her into gear.” 

‘The truck's rear wheels began to revolve. 
Dill stepped over beside Gus and also stared 
at the water in the pai hat’s all this?” 
he demanded. “Nothing's happening. 

“Something is going to happen in a mo- 
ment,” Gus told him. “Keep your eyes on 
the end of that tube and you'll see it... 
Now, Peter, give her a little more gas. 
‘That's it. Now, when I tell you to, put on 
your brakes—not hard enough to kill your 
engine, but hard enough to make it work the 
way it has to when you've got a full load 
and you're pulling up that hill to the freight 
depot. Understand? 0.K.—put ‘em on!” 

Peter applied the brakes, lightly at first, 
then harder. The engine labored against their 
drag. A spurt of bubbles danced to the sur- 
face of the water in the pail. Gus could 
not conceal his satisfaction as he waved to 
the truck driver. 

“Stop your engine!” Gus called. Then he 
turned to Dill. “Get it?” he asked. 
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“I saw some air bubbles,” Dill growled. 
“What do you make of it?” 

“When air gets into a cooling system,” 
Gus explained, “it displaces some of the 
cooling fluid, which runs out through the 
overfiow pipe. Those bubbles in the pail 
prove that it is air in the cooling system 
that has been causing the loss of coolant, 
and making the engine overheat. 

Dill stared at him. “Maybe you're right,” 
he said grudgingly. “But if you are right, 
how is the air getting into the cooling sys- 
tem?” 

Gus motioned toward the pail. “Our little 
test answers that question,” he said. “Those 
bubbles coming in a spurt show that the air 
is coming from one of the cylinders—a com- 
pression leak. If the bubbles had come to 
the surface slowly and in a steady stream, 
they would have shown that the air was 
getting into the cooling system by way of 
the water-pump shaft or around a hose. 
‘When they come in a spurt, it’s certain proof 
of a compression leak. The chances are a 
hundred to one that you'll find a leaky head 
gasket causing the trouble.” 

Dill did some more thinking. Finally he 
said: “I, still don’t get it. Why didn’t the 
bubbles “appear until Peter put on his 
brakes? 

“It often happens,” Gus told him, “that a 
head gasket doesn’t leak until the engine is 
under load or pulling up a grade. When 
Peter drove the truck into the shop, my ears 
told me that one of the cylinders wasn't 
acting just right, and he gave me another 
clue when he said that the trouble didn't 
show up until he'd taken a load up to the 
freight depot. Applying the brakes against. 
the engine, with the rear wheels jacked up, 
had the same effect on the head gasket that 
a full load on the road or pulling up a hill 
would have.” 

“Well,” Dill said ungraciously, “we'll see. 
I'l get in touch with you later. 


HAT afternoon Joe Clark called Gus to 
the office telephone. “This is Dill,” the 
voice at the other end of the line said. “You 
were right—it was a leaky head gasket. 
You're a champ trouble shooter—I'll give 
you that’ 

“Oh, I was just lucky—stumbled over it,’ 
Gus said modestly. “Dinner some night? 

T'd be glad to... O.K. So long." 

He replaced the receiver and turned to his 
partner. “Dill's stopped being sore at me,” 
he said. “‘A soft answer turneth away 
wrath’—who said that, Shakespeare or the 
Bible?” 

“I wouldn't know,” Joe said. “But don’t 
you let an invite to dinner turn you away 
from making out a time slip for every min- 
ute on that job!” 


POPULAR SCIENCE 


TIRE RETREADS 


ARE WOVEN ONA 


CARPET LOOM 


TIRE retread of cotton and rubber 

woven together on a carpet loom holds 
promise of materially increasing the mileage 
to be secured from the national stockpile of 
reclaimed rubber. Road tests reveal that 
the carpet-type retread gives about 75 per- 
cent of the mileage given by a retread con- 
taining rubber alone, and needs but 40 
percent as much rubber to do it. Thus 
while a standard retread ran 1,080 miles 
for each pound of reclaim, the carpet-fabric 
retread lasted 1,900 miles per pound. 

Developed by the Alexander Smith & Sons 
Carpet Company, Yonkers, N. Y., the fabric 
is composed of lengths of rubber, extruded 
around a cotton cord by the same kind of 
machine used for insulating wire, and then 
woven with cotton cords. The result re- 
sembles an uncut pile carpet. A standard 
Jacquard loom is used, modified slightly to 
handle the springy extrude. 

‘The fabric is applied to a tire carcass in 
the same manner as the camelback or thick 
strip of rubber used to give body to an 
ordinary retread; it is cemented in place, 
covered by a strip of cushioning rubber, 
and the whole tire is then vulcanized until 
the cords are thoroughly impregnated with 
rubber, In the course of tire wear, the 
ends of the yarn are worn through, leaving 
an antiskid surface. As with other retreads, 
speeds higher than 35 m.p.h. are not recom- 
mended with these tires. 
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¢ mechanical modifications 
wired to convert a standard 


The corpet-pile fobric is vuleanized to a tire in 
the same way as an ordinory retread. Below is the 
fabric before ond after thousands of miles of use. 
The worn ends of the cotton yarns reduce skidding 
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GRACEFUL 


Bey 
1S BUILT FRO A 


By JOSEPH 


IVEN an ordinary 12” to 13” round 
wooden chopping bowl, all you need 
to make this novel stand in the Early 

American style is three 19” pieces of %” by 

2” hardwood for legs and one piece about 

8%” by 10” for the lower plate. The result 

is a satisfying bit of furniture, useful in al- 

most any room as a sewing stand, as a re- 
ceptacle for fruits and nuts, or as a general 
catchall for the usual run of odds and ends. 

Saw out the legs to the pro- 
file shown in the drawing and 
round all edges fully as indi- 
cated in the photograph on the 
facing page. Note particularly 
that the end of the leg that 

dowels into the bowl is not a 

continuation of the rake of the 

leg, but is a true vertical. This 
makes it easier to locate the 
holes in the bowl. Saw the peg 
ends of the legs square and re- 
duce the corners with a rasp 
until the pegs have been made 
as round as possible. Be sure 
to gauge carefully and fre- 
quently to the %” bit you will 
use for boring or, better yet, 
bore a %” hole in a trial block 
and use this as a gauge as you 
proceed with the rasping. 
‘Make a paper pattern for the 
lower plate, drawing a circle 
with an 11” radius and locating 
three equidistant points on the 
circumference from each of 
which an arc is drawn at a ra- 
dius of 9%". Saw the plate 
section out of the 814" by 10” 
hardwood stock and notch it 
into the legs about 4” up from 
the feet; then secure each joint 
with a dowel and glue. 
Locate the holes in the bowl 
by setting it on the frame and 
marking them, and bore verti- 


THREE-LEGGED 


<S Were 


CHOPPING BOWL 


ARONSON 


%" thick and %” long can be driven in 
across the grain to take up any looseness 
in the joint. 

In finishing it will be necessary first to re- 
move the wax that is usually found on these 
bowls by using benzine or naphtha, but be 
careful of fire. Then darken the wood to 


your taste with oak or walnut stain, apply 
a thin coat of shellac, and sand and wax to 
the desired smoothness. 


~~ 1 squares 


cally from the bottom. Press 
the pegs in as far as they will 
g0, sanding them off smoothly 
on the inside. If you have any 
doubts about the snugness of 
the fit, small hardwood wedges 
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(  —— Houel Wall 


By WALTER E. BURTON 


ICE balance of proportion combined 
with practical utility is incorporated 
in this novel wall cabinet having three 

hinge-like, swinging drawers. Except for a 
few brads and screws, the entire cabinet is 
made of wood, The three drawers pivot 
around a wooden pin made of a 14” maple 
dowel. When closed, the drawers nest in a 
housing of 4” stock, and the front, back, 
and the left side of each drawer are also 
made of 4" material. ‘The right-hand side 
of each drawer is closed by the blocks that 
form the hinge mechanism. 

‘The three-drawer assembly is built as one 
unit and then sawed into sections to form 
the individual drawers, thus assuring uni- 


A dowel and a piece of waste stock form 
a jig that allows of sanding all the drawer 
blocks to precisely the same curvature 


When 
stack them on a ‘%2" dowel for alignment. The dowel 
is token out offer the blocks are securely clamped 


formity of size and fit. Enough white 
pine blocks of any convenient thick- 
ness to add up to a little more than 
6” are rough cut to shape as shown 
in the drawing, and 1%” holes are 
bored through their centers to receive 
the hinge pin. Align the blocks on a 
length of 14” dowel, applying a thin 
coat of glue to both facing surfaces 
as they are put on, clamp them 
firmly, and then remove the dowel. 
When the glue has set, smooth and 
square up the piece and cut rabbets 
to receive the front and back panels 
of the drawer unit. 

Assemble the front, back, side, and hinge 
block with brads and glue to form a hollow 
rectangle which is then bandsawed into 
three equal parts. Be careful not to place 
brads where the saw will meet them, Next 
glue the %” bottoms inside the drawers, 
thus completing those units. 

‘The top and bottom pieces of the housing 
unit have the same shape as a horizontal 
section of a drawer except that each is 
made \%” wider in order to accommodate the 
back piece of \” plywood, which has three 
countersunk screw holes in it for fastening 
the cabinet to the wall. Glue and screw a 
1” disk to the top end of the %4” maple 
dowel upon which the drawers swing. The 
bottom end has a \;” disk held by a screw 
that can be tightened or loosened to regulate 
the friction between drawers, which should 
swing easily yet remain in whatever posi- 
tion they are left. A latch or other fastening 
device is not needed. 

Give the cabinet a finish to harmonize with 
its surroundings. The one in the photo 
has a black-enameled top and bottom, buff 
drawer fronts, and a Chinese red interior. 


gluing the blocks into a single hing 


HAS SWINGING DRAWERS 


cur apaRT 


the walls, and while they rise to the same 
height a8 common rafters, their run 
(horizontal) is the diagonal of a square 
having sides equal to the run of the com- 
mon rafters, Thus 17” (the approximate 
diagonal of ‘a 12” square) is used on the 
blade of a steel square, along with the 
rise in inches per foot on the tongue, to 
mark off the angle of the 
plumb cut and that of the 
heel cut in the notch. 

For the cheek cut fitting 
against the ridge board. 
draw a line parallel to the 
plumb cut at a distance 
‘equal to the thickness of the 
rafter, square across the 
crown, and draw the diag- 
onal, as shown, 


Front and back panels for drawers are 
ued ond bradded into robbets in the 
inge block. This whole ossembly is 

then sawed into three comportments 
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Pinball Game Scored in Reverse 


By MYRON FLEISHMAN 


OW score wins in this pinball game with 
an upside-down scoring arrangement. 
The trick is to shoot marbles around the 
game board so that they fall into the high- 
numbered holes, whereupon correspondingly 
numbered dowels are turned upside down in 
a row of holes provided for them at one end 
of the board. At the conclusion of ten shots, 
a player adds up the value of his dowels still 
remaining upright. A low total indicates, of 
course, that good marksmanship guided the 
marbles to the more valuable holes. 
The board is constructed mostly of 1%” 
by %" wooden strips and of cardboard. Cut 
the ten dowels from %” stock, and use ten 
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%” marbles, The holes in the cardboard can 
be punched with the end of a piece of pipe 
ground down to a cutting edge. 

Before a player takes his turn at the 
shooting ram, the ten dowels are arranged 
in numerical order in their holes. Then a 
marble is shot with enough speed to make it 
rebound among the scoring holes. If it falls 
into a No. 5 hole, for example, either the 
No. 5 dowel is turned upside down, or the 
same is done with any combination of 
dowels the value of which equals 5, and so 
on for the ten shots. But if a player hits a 
hole for which no dowel or combination is 
still available, he forfeits the remainder of 
his shots. Thus a premium is placed upon the 
player's shrewdness in turning down dowels. 
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Built-Up Hull Adds Realism to Rakish Schooner Weather Vane 


‘More than a mere silhouette is this weath- 
er vane in the form of a rakish schooner, 
for a three-dimensional effect is achieved by 
the two quarter-round pieces which form the 
hull, the deckhouse, and the lifeboats with 
davits, The central section of 4” outdoor 
plywood includes sails, rigging, and the por- 
tion of the hull clamped between the cheek- 


pieces. It is pivoted on a bar set in a section 
of tubing, and the ball-and-thrust bearing, 
if kept lubricated with oil-soaked cotton, 
will enable the ship to head into any breeze, 
however light. Paint the hull black above 
the water line and red below, the sails white, 
rigging and deckhouse brown, and the life- 
boats white—Hr SIBLEY. 
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Wheelbarrow with Brilliant Finish Is Attractive Table Piece 


‘Tis glossy white wheelbarrow is hand- 
some enough to serve as the centerpiece of 
a formal table setting. Three-ply basswood 
will take an excellent finish, but any soft 
wood will do if sanded carefully. In dadoing 
the sides to receive the floor, note that the 
grooves are halted at the headboard. 

Glue the parts together, sand to a satin 


smoothness, and apply two coats of flat 
white paint, followed by a coat of white en- 
amel. Allow 24 hours between each coat 
and sand with 0000 sandpaper before apply- 
ing the next. Intertwining red and green 
lines hand painted around the edges will 
produce a rope effect. The other designs 
are put on with decals.—WILLIAM FREEMAN, 


By FRANK HEGEMEYER 


F INTEREST to craftsmen and musi- 
cians alike, this period music stand 
fills a need for a rack that is readily 

adjustable in height and at the same time 

provides storage space for sheet music. 

When not used for music, the stand becomes 

an attractive side table. The design was 

adapted from a stand made in 1835. 

Space is provided in the generous-size 
music compartment for some 200 copies of 
standard 9" by 12” sheet music. A hinged 
false drawer front makes the music easily 
accessible. A music rack, which has a scrolled 
lyre-and-leaf design or may be of plain ply- 
wood, is hinged to the lid and folds inside the 
music compartment when the lid is closed. 

‘The rack can be raised to three different 
angles by the use of a dowel secured with 
brads to the bottom of the rack. This dowel 
rests in notches along the sides of the com- 
partment. The lid, with its broken-pediment 
back rail, provides an additional rack to 
hold music so that two persons, one on each 
side of the stand, can use it simultaneously. 

Adjustment of the height of the rack is 
accomplished by the use of two 3” pins cut 
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SERVES AS 


music grand OCCASIONAL TABLE 


WHEN CLOSED 


from a dowel. These are inserted in the 
holes bored in the slides and they rest on the 
two upper stretchers of the base. A series of 
eight holes is bored in each slide permitting 
a height adjustment of the rack from 34” 
to 50”. 

‘Wood that will take a finish that harmo- 
nizes with your piano is suitable for the 
stand, It is advisable to sand the various 
parts of the piece as each is made, because 
they will be hard to get at after assembling. 

Blocks for the feet.are glued up of three 
layers of 1” stock. Cut the mortise in the 
feet for the upright tenon 4" from the out- 
side edge and bore the holes for the casters. 
Bandsaw the arch and instep. A cardboard 
template, cut as shown in the drawing, is 
then used in scribing the lines for the side 
cuts, with the smaller end of the template set 
at the end of a foot. 

Channels are formed on the uprights for 
the slides by gluing strips to the uprights. 
Cut 4" away from the outside edge of the 
lower ends of the uprights to leave a tenon 
%" thick, Round the edges of the uprights 
and feet before assembling. Bore the holes 
in the feet for the turned stretcher tenons. 
Note that the tenons of the uprights are 


Holes for dowels in the sliding uprights permit 


A cardboord template is aligned with one side of 
eight 2" adjustments in the height of the rack the foot when lines on the other side ore scr 


od 


Small blocks nailed together form on L to g It is essential to nail a brace across the arch 
the chisel when the mor of a foot when sawing the contour of the sides 


Glue in the lower stretcher Clamp the sides 
before fitting the legs to 
the two strotchers at the top 


joint for oligned rack stops 
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f front):4 94" hinges 


anchored in the feet by these turned 
tenons. Fit the slide assembly to 
slip freely in the channels before 
connecting it to the bottom of the 
music compartment. The two 
turned stretchers are identical in 
shape except for their lengths 
which vary 14". 

Shape the edges of the lid and 
bottom of the music compartment 
as shown in the drawing. It is 
advisable to glue up the stock for 
the lid of %” lumber with the heart 
and sap sides alternating to mini- 
mize warping, then dress it down 
to %". Notches for adjusting the 
angle of the rack are made by 
clamping the sidepieces face to 
face and boring %" vertical holes 
14" deep in the joint between them. 
‘The notches thus formed are cor- 
rectly aligned for receiving the 
propped-up rack. The ends of the 
music compartment are jointed to 
the back with doweled butt joints, 
and the back rail is doweled to the 
iid. 

Make a cardboard cutout design 
of the music rack and mark the 
pattern on plywood. Flatten on one 
side a dowel long enough to reach 
between the notched sides of the 
music compartment, and brad it to 
the bottom of the rack. 

After a trial fit, assemble the 
stand with a good’ grade of glue. 
Apply a filler to open-grained wood, 
wiping it off across the grain. Sand 
lightly and then finish the stand 
with varnish or lacquer. 


Design in Gothic Manner Adorns This Chip-Carved Jewel Box 


Curved geometrical motifs on the front 
panel of this jewel box represent one of the 
most effective techniques of the chip carver. 
Strongly Gothic in feeling, this particular 
design employs a modified form of the 
triangular patterns usually followed in such 
carving. As with pyramids, the curving 
units of this design are formed by vertical 
cuts made first on three inner lines, then 
followed by sloping cuts carried from the 
outer limits until they meet the vertical 
incisions, thus freeing the chip. Use a chip- 
carving knife or a skew chisel. The box 
is 3” by 5” by 8”; the stock is %” except 
for the front, which is %” thick to allow 
carving \" deep.—ARNOLD C. WATSON. 


Ball-and-Cap Gun 


MODEL OF CIVIL WAR WEAPON 
1S WHITTLED IN WHITE PINE 


ROBABLY used during the War Between 

the States, the prototype of this ball- 
and-cap gun was made in England and is a 
fine-looking specimen. For a half-size model 
of white pine, which is easy to work, the 
over-all measurements should be 18 13/32” 
long and %” thick, not including the ham- 
mer, Which is made last and doweled and 


glued in place. Cut the blank on the scroll 
saw, cutting on the outside of the line, and 
sawing the trigger and inside of the trigger 
guard first. Draw a center line all the way 
around the edge of the blank to balance the 
whittling, and work from the center line on 
both sides. Shape the trigger and guard 
last to avoid breakage, working against the 
grain. 

Add the-ramrod and make small V-cuts at 
the butt, the side plate, and the trigger- 
guard plate; then carefully sand the entire 
model smooth. The inscription of the manu- 
facturer may be put on the right side-plate 
with a sharp pencil.—CaRL R. ERICH. 


Mirrors Form Covers of Pocket Picture Case 


DOUBLE-FACE pocket mirrors will 
be found suitable for making the cov- 
ers of this pocket picture case. Pry 
the two faces of a mirror apart with 
a razor blade, first softening the 
shellac with a few drops of alcohol. 
Cut to size and shellac two pieces of 
four-ply showcard board to.the backs 
of the mirrors. Use the same card- 
board for the 4” marginal strips, 
and affix them with glue. The 
picture frames are made of 14-ply 
board. Before being cut, the card- 
board is given two coats of varnish 
and a coat of floor wax. A decorative 
design can be tooled on the cardboard 
frame, while the two halves of a snap 
fastener are cemented in recesses cut 
in each frame.—F. S. 
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SPECIAL JOINTS 
YOU CAN MAKE 


with 


HAND TOOLS 


By Edwin M. Love 


OODWORKING 
Joints based on the 
tenon and on the 


half lap have been devised in 
@ variety of modifications 
In general, the simpler you 


can make these forms, the 
better they will by 


not only 
because they canbe made 
more quickly, but also be. 
cause the difficult fitting to. 
gether of a number of pieces 
tends to weaken a joint, de. 
feating one of the principal 
Purposes of good design 
Why is the double mortise 


and tenon 


Square the rail stock first; then lay out 
the tenon shoulders, squaring around the 
Piece by pressing the stock of the try square 
Tegunst the face side or face edge. Mark the 
lines with a sharp, hard pencil or « knife, 
Do not score deeply with a blade because it 
will crush back the shoulder corners ana 
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pth as the haunch), 
The bottom of the lower tenon shown is flush 
With the groove in the rail. Never out the 


shoulders are cut. 

After boring the mortises, chisel them 
from both ends, finally trimming the ende 
to the line. Smoothly cut ends offer con. 
siderable ‘bracing support and relieve the 
Blue of much strain. Allow a little clearance 


POPULAR SCIENCE 


a 


at the bottom of the mortises for surplus 
glue and imprisoned air. Before assembling, 
chamfer the tenon ends to prevent marring 
of the mortise sides. 

‘The tenon should enter snugly but without 
bulging the mortise. Smooth contact is 
required for good gluing strength. If the 
shoulders do not fit snugly, run a backsaw 
or a dovetail saw into the joint. 

What is a bevel-shoulder joint? It is a 
mortise and tenon in two members meeting 
at an acute angle. The full thickness of 
the tenoned piece is notched into the mating 
piece to one seventh the depth of the lat- 
ter, as shown in a drawing. This joint is 
used more in heavy structural framing than 
in furniture, yet it can be employed to ad- 
vantage in some home workshop projects. 

To lay out the joint, work from the face 
edges and employ a bevel square for mark- 
ing the angles. Saw out the notch and then 


No other saw is as good as a backsaw, often 
called @ tenon sow, for cutting shoulders of 
1a double tenon. Guide the sow with o thumb 


piece itself is notched into the mating one, 
gives additional strength to @ mortise ond 
tenon in structures that bear great weight 


lay the severed piece upon the member to 
be tenoned, carefully adjusting the angle 
before using it as a pattern to mark the 
tenon shoulder. Square the front of the 
tenon with the edge of the mortised member, 
not with the slope of the notch. A well- 
planned tenon should fit quite snugly into the 
mortise. 

When is a keyed mortise-and-tenon joint 
useful? This joint involves a through mor- 
tise with a tenon having a slot into which 
a wedge is driven outside the joining mem- 
ber, against which it bears. The joint, though 
rigid, can easily be taken apart by driving 
out the wedge. It is useful in any structure 
that may, upon occasion, be dismantled, 
such as portable camp furniture or benches. 
Many variations of the joint are possible. 
When designing, make sure that the slot in 
the tenon extends well into the mortise, so 
the wedge when driven in will bear solidly 


2 deep mortises ave usually bored out before 
being trimmed, but shallow ones can be cut 
Trim the ends last 


with @ chisel alone. 


When chiscling the mortise for @ dovetailed 

half-lop joint, first score across the grain 
with @ wide chisel, then bevel toward both 
edges, and finish by leveling Off the bottom 


Up Jor 


DOVETAIL HALF-LAP Joint 


against the surface of the mortised part. 
How is a dovetail half lap made? Tt is 


tenon, undercut them slightly to secure « 
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RABBETED, locked, or splined miter joints 
can be cut on non-tilting circular saws with 
the aid of the simple jig shown in the photo 
and drawing below. Used with an 8” blade, 
the jig will permit handling stock up to 114” 
thick. Work up to 4” wide may be held by 
hand, but it is advisable to clamp a wider 
piece to the bed of the jig. 

The dimensions given are for a jig used 


Whavs: Whang ? 


CAN you find the errors being made 
in the woodworking operations shown 
at the left? They are: (1) planing a 
rabbet; (2) scraping veneered worl 
(3) jointing a straightedge; and (4) fil- 
ing ‘a curve on a shelf. The answers 
appear upside down below. 
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ig Bevels on Circular Saw 


on a saw with the blade 7” from the left 
edge of the table, and they provide for a 4" 
clearance between jig and blade. For other 
saws, the length of the arms and bed must 
be changed. Both of these pieces are 
rounded at the pivot end. Make the curved 
adjustment arms of plywood and provide a 
metal pointer to indicate tilt, Apply linseed 
oil to prevent warping.—F, H. 


§.§. Patrick Henry, 


@Our First Liberty Ship 


CARGO VESSEL THAT LED THE WAY IN BREAKING THE U-BOAT 
BLOCKADE OFFERS APPEALING SUBJECT FOR MODEL BUILDERS 


By Theodore Gommi 


S APPEALING a subject for model 
builders as any is this first of the Lib- 
erty ships to defy the U-boat packs of the 
North Atlantic. The accompanying draw- 
ings follow the basic plans upon which the 
10,000-ton Patrick Henry was built. More 
recent Liberty ships have been modified, but 
the hull lines and the general appearance of 
the superstructure are unchanged. And since 
ease and speed of construction were essen- 
tial for the 44114’ long prototype, details of 
the model were conceived in the same vein. 
Only v-ood, paper, paint, pins, wire, and 
other easily obtained materials are required, 
and the usual household tools will suffice. 
Start by cutting the materials to the speci- 
fied sizes and shape all flat pieces to the 
lines in the drawings. Plane and 
sandpaper the top of the hull block 
A to the proper sheer, and then 
shape the ends. The cross-section 
drawings and the dotted lines in 
the plan will be sufficient guide. 
Cut B to the exact shape of the 
top surface of A, and reduce the 
width by sandpapering off 1/32” 
along each side to allow for the 
thickness of the bulwark C. Fasten 
B to A so that this margin is even 
all around, except at the very stern 
where B comes to the edge. Shape 
the bulwarks C so that they fit 
snugly in the rabbet formed by A 
and B, and shape the lower edge to 


the mast houses N, as are the wire booms, 
which are then bent to proper angles. Each 
unit is glued to the hull after it has been 
painted. Ventilators may be made by cut- 
ting whole allspice in half, removing the 
centers, and mounting the half shells on bits 
of tooth picks, or metal ventilators may be 
used. 

For the bollards, glue small pieces of 
black paper to the deck and drive two short 
pieces of wire through the paper into the 
hull. To make a winch, slip two small eyelets 
over wire to form the drum and fasten it to 
a square of black paper. Lengths of wire 
are inserted through small beads for guns. 
‘The anchor and screw are heavy cardboard. 

‘The main deck of the vessel is painted 
a dull red. Dark gray is used on the hull 
below the waterline, and a medium gray 
above. The superstructure and the 
masts are medium gray, and the 
bollards, winches, and the inside of 
the funnel and the ventilator cowls 
are black. Such colors will match 
those on the real ships, drab hues 
having proved more concealing 
than camouflage in the last war. 


match the top edge of A. Then cut 
the top edge parallel. The width is 
exactly 44” for the entire length. 
Glue C to A and B. If the wood is 


too stiff to hold a curve, soak it in 


boiling water and then bend it. The co © 
perforations can then be drilled. | 

‘Two or three holes are drilled in a 8 
row for the slots, and excess wood 

is removed. Dowel. . 


For the superstructure, rabbet 
the underside of H to hold @. Port- 
holes are drilled in D, F, and H. 
‘Thin strips of paper protect the gun 
platforms and serve for bridge and 
stair rail. Masts are inserted into 
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MISCELLANEOUS: 14 smail eyelets for winches and havse lips: 4 
Cows: 1 plece of 8/16" \ubine about 12” long for funnel: 3 
hain; 1 email piece of bristol board; 1 small piece 


paper 


MATERIALS 


dat 
Pin 


fs, suff wire for booms, bollards, davits, and guns. 2" 


fan asterisk need no further shaping after being eut to 


© guns: 6 whole allspice for ventilator 


ahd dark-gray, mediumegray, and Gark-red paint 


MEDIUM GRAY 


OARK GRAY 


FEBRUARY. 1944 


Two- IN-ONE 
WARDROBE ACCESSORIES 


Designed by ERNEST R. DEWALT 


THESE unique clothes hangers are so 

sleek of line that they disguise much of 
the sturdy workmanship built into them. 
One hanger will take two coats and vests, 
and the other two pairs of trousers. Used 
by a woman, the hangers will accommodate 
slacks and a jacket and skirt or a dress 
and slip. 


DOUBLE-DECK HANGER. Maple, birch, or 
cherry will make a handsome hanger, 
though any strong wood will do. Bandsaw 
the arms, following the profile drawing for 
the top one. It is preferable to jigsaw the 
hook from %” plywood, but solid wood can 
be used if the part is splined across the top 
for strength. The inside of the hook should 
be cut on a %” radius in order to clear a 
closet pole easily. Fit the halves of the top 
arm over the hook and drill for {" dowels. 
The bottom hanger may be wider near the 
shoulders to prevent slipping of a garment. 
This part is smoothed and sanded after it is 
bandsawed and mortised for the shank of 
the hook. Round all the sharp edges. 

Assemble the halves of the top arm by 
gluing them on the hook and doweling. Glue 
the bottom arm in place and further secure 
it with a flathead screw put through a 
hole drilled slightly undersize and coun- 
tersunk. Finish the piece with two coats 
of varnish thoroughly rubbed between coats. 
Working time, 4 hours. 


158 


Ya" SQUARES 


ae 


ae 


PE 


PLYWOOD 


ry 
ie 
SOLID, 
GLUE AND BRADSY. |_| 


wooo 
is USED) 
Cs 


Ya TENON 
rene 


TWIN TROUSER CLIP. Two pairs of trou- 
sers, slipped into the forks and held by the 
cuffs, can be hung on this rack to occupy 
little closet space. Cuffless trousers can be 
draped over the forks. To make the clip, 
first bandsaw the S-shaped part, adhering 
to the drawing for such details as the open- 
ing, the widened middle portion of the slot 
(where seams would make the trousers 
thickest), and the wall thickness for 
strength. Bore the holes and bandsaw this 
part, sanding inside walls and softening all 
edges. Round the ends and corners as indi- 
cated in the photo and drawing. Chisel out 
a mortise for a plywood hook made the same 
way as that for the companion piece, assem- 
ble the two parts with glue, and clinch with 
two brads, Working time, 31% hours. 
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HIS toy contractor's set actually works, 

and its movable parts are easy to make. 
Pivot the power-shovel cab on the platform 
with a flathead screw and the wheels on 
fixed axles. The scoop arm swings on a 
dowel pin between the two supports. Hinge 
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Sturdy Toy Machinery for Sand Piles 


Will Gladden Young Engineers 


the bottom of the scoop at the outer end 
with nails run through holes drilled in 
the sides. A groove in the scoop arm con- 
tains a sliding latch which is prevented 
from falling out by a small wooden 
crosspiece. For lifting, a cord is fastened 
to the arm, passed through a guide slot, 
and threaded through a hole in a dowel 
that forms the drum of the winch, which 
is fitted with a notch and pawl. 

‘The door of the hopper is pushed up 
by sliding it along two grooved guides. 
Set a dowel peg for a doorstop. 

Hinge the tilting body of the dump 
truck by running the rear axle screw 
through holes bored in the dropped sides. 
Attach the center of a short length of cord 
to the body, run the ends over the elevated 
bar and through two holes drilled in the 
winch axle near the sides of the cab, and 
tie them fast.—ELMA WALTNER, 
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Variety of Clamps Sawed 
from Scrap Pieces of Oak 


‘WooDEN clamps served the purpose of 
one craftsman who did not have enough 
metal ones for the job. They were made 
from scraps of %” oak, some machine 
screws, and a few washers. A coping 
saw was used to cut the body of the 
clamps, and No. 10-24 fillister-head 


machine screws were employed in lieu of the 
ordinary thumbscrews. To provide thumb- 
simple but ingenious 
expedient was resorted to. A small washer 
was merely soldered into the slot in the 


nuts for these screws, a 


head of each screw. The clamps shown were 
used successfully in the delicate work of 
cementing a large quantity of lapping stones 
in their metal holders, They can be made 
in almost any size.—Dick HUTCHINSON. 


Cleaning of Loose Joints Assures Firm Grip for Fresh Glue 


NEGLECTING loose joints in chairs is generally 
to invite the eventual breaking of the end of an 
arm or a stretcher that is not loose. Loose joints 
should be repaired promptly, but prompt action 
will mean little unless the joints are thoroughly 
cleaned of old, dried-out glue before fresh glue 
is applied. It is important to remove hard glue 
from the hole as well as from the peg of a joint. 
This can be done with sandpaper wrapped around 
a pencil. If the sanding of both hole and peg 
leaves the joint loose-fitting, spread glue around 
the peg and lay two cloth strips on it crosswise 
as shown at the left; then daub glue in the hole 
and press the arm in place. For a very loose 
joint, use g disk of cloth in the same way. 


Model Trolley Pole Is Made of Odds and Ends 


DRAWINGS at the right show how a 
home craftsman can fabricate an effi- 
cient model trolley pole from a few 
lengths of stiff wire and some odd bits 
of copper and brass. Designed for an 
HO-gauge line, the pole was equipped 
with coil springs made by winding piano 
wire around a piece of 1/16” wire 
chucked in a hand drill held in a vise. 
‘The base was made by doubling a strip 
of brass around the length of bronze 
wire used for the pole. A pin through 
the car top served as the pivot. The 
trolley shoe was made of a rivet grooved 
with a file—WILLIAM SCHOPP. 


ae Osea ase 


AM Il 


POPULAR SCIENCE 


Old Spark Coil = Welding Torch 


PEEDY and convenient, this 

‘automatic lighter for a gas 
brazing or welding torch makes 
a handy shop accessory. When 
you touch the torch tip against a 
washer at the top of the lighter, 
a fat spark promptly ignites the 
gas stream. The device is built 
of commonly available parts and 
takes but little time to assemble. 
A doorbell transformer, its pri- 
mary or secondary circuit com- 
pleted by a homemade switch, 
supplies current to an old vibra~ 
tor-type auto spark coil. The 
high-voltage output is fed to a 
spark plug mounted so that its 
points extend slightly from the 
box which houses the lighter. 

Construct the box of %” ply- 
wood, dimensioned to fit the coil 
and transformer you use. The 
box shown measures 4%” by 5%" 
by 8%” on the outside. To facili- 
tate any adjustment of the vibra- 
tor or switch, make the top and 
one end of the box readily remov. 
able. Near the center of the top, 
drill a hole into which a spark 
plug can be screwed until its 
points protrude about %”. 

‘The switch required is one 
which will close the circuit when- 
ever a dowel button is lightly 
pressed. Two strips of springy 
brass, shaped as indicated, are 
bolted to an insulating block—in 
this case a ceramic part salvaged 
from an electric stove—and 
mounted on a wooden support at- 
tached to a wall of the box. The 
switch is located directly-beneath 
a second hole in the cover, and a length of 
dowel serves as a button, being depressed 
by the free leaf of a T-hinge on the cover. 

Before attaching the hinge, weld or braz 
a steel washer to the tip of the long le: 
where it serves as a ring for the torch tip. 
Mount the hinge so that t 
directly over the spark-plug points, and cut 
the dowel at a length which will permit the 
washer to be about %4” from the points 
when the switch is fully depressed. A 4 
square of asbestos roofing or other fire-re- 
sistant material is secured to the cover for 
protection against heat from the torch. 

To light the torch, turn on the gas and 
depress the washer with the torch tip. A 
brief tap, producing a spark that lasts but a 
fraction of a second, is generally all that is 
needed.—W. E. B. 
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When an unlighted gos torch is topped against this 
automatic lighter, a spark ignites it with a pop. 
The doorkell transformer, coil, and spark plug are 
shown in the photo just above; below it the circuil 
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PARTS THAT MUST 
FIT ACCURATELY 
OFTEN CALL FOR 
TURNED TAPERS. 
PICTURES ON THE 
FOLLOWING PAGES 
SHOW THIS LATHE 
JOB IN EASY-TO- 
UNDERSTAND STEPS 


Turning Tapers on the Lathe 


ATHE centers are a familiar example of 

taper fits, which are useful whenever 
parts must fit together without play and 
in precise alignment. Such fits have the 
added advantage that they can readily be 
taken apart when necessary. 

‘One way to turn external tapers on a 
lathe is to swivel the compound rest to the 
desired angle. As its travel is limited to a 
few inches, only short tapers can be turned 
in this way. The base of the compound 
rest is graduated in degrees, and when it 
is at zero on the scale, its center line is at 
90 deg. to the lathe bed. When swung to 
90 deg. on the scale, the compound rest is 
parallel to the center line of the lathe. 
Since tapers are usually expressed with re- 
lation to the center line of the work, it is 
from this point that the angle is reckoned 
in setting the rest. 

‘The lathe carriage must not move while 
the cut is being made, for the tool must 
be advanced only along the line of the 
compound rest. The depth of cut is adjusted 
by setting the tool in with the cross-slide 
feed screw. 
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Tapers up to 8" per foot can be turned 
with the taper attachment. This clamps to 
the lathe bed and has an adjustable bar 
that can be locked at an angle to the bed. 
The length of the taper that can be cut is 
limited by the length of this bar. A shoe 
that slides along it is clamped to the cross 
slide, and the screw that ordinarily secures 
the cross slide to the feed-screw nut is re- 
moved so that crosswise movement of the 
slide is governed entirely by the shoe. When 
the carriage is moved along the lathe by 
the longitudinal feed, the tool follows a path 
that is parallel to the taper bar. In this 
case, the tool is advanced after each cut 
by the compound-rest feed. 

In cutting tapers by either method, it is 
vital that the tool be set exactly at center 
height. If it is above or below, the taper 
will not be correct. 

Pictures on the following pages show 
the turning of tapers with the compound 
rest and with the taper attachment. These 
photographs were made from a sound film 
released by the U. S. Office of Education 
and distributed by Castle Films, 
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7 Orly the compound-ast feed is wed to traverse After o trial cut, the taper must be checked. 

the tool from right to left across the work in ‘can be done with o bevel protractor. The 
cutting the taper. Alter each poss, the tool is ad- beaiat tae eskecinr bas beet k ooeeod 
vanced by the cross-slide feed screw for a new cut surfo core the straight port of the work 


ometer may be used to measure the big 
20-deg, mark, the setup is correct. Were it noted and one or more 
not, the rest would be reset for new trial cuts. he tool has been advanced far 
A taper ring gauge would check both size and taper enough by the cross feed to remove the excess metal 


Since the protractor arm lies exactly on the 4. 


11 For slight topers, long or short, the taper 4.9 At the right end, the taper bar is graduated 

attachment is useful. It consists of a bor thot in torms of inches of taper per foot. The job 
can be locked at an angle to the bed ond a sliding calls for a 1/2” taper. Therefore the 1/2 mark on the 
shoe which con be clamped to a slotted cross slide bor is aligned with the index mark on the fixed bose 
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13 The bar swivels on a pivot set 

the slots. When it hos been adjusted to the 
desired setting, both clomping bolts ore tightened, 
care being token not to alter the setting meanwhile 


idwoy between 


14 If the toper attachment were to move during 

‘operation, an inaccurate cut would 
be sure to result, It is therefore wise to tighten 
the bracket that clomps it to the lathe, os above 


y a 
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15 A.clomp handle locks the sliding shoe to the 

slotted cross slide. The screw thot usuclly 
secures the slide to the crossfeed nut hos been 
removed, os may be sean at the bottom of this photo 


17 After o trial cut, the toper con be checked 

with @ taper ring gouge. A gap between gouge 
‘and work shows that the taper is too small on the 
large end. The taper bar is readjusted accordingly 


~~ 
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16 Since the traverse of the cross slide is now 

joverned by the sliding shoe, tool travel is 
poreilel to, the toper bar as the corriage moves, 
The tool is fed into the work by the compound screw 


Since the large diameter of 
18 same as that of the shaft, tH 
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CUTTING HEAVY TUBING that 
weighed 150 Ib. per foot was a 
problem that confronted F. J. 
Valentine, Inc., in an effort to 
make prompt delivery of sub- 
chaser parts to the Navy. Power- 
‘saw equipment was not obtainable, 
and job shops were too busy to 
take the work. So the Brooklyn 
manufacturer ransacked his plant 
for odd parts with which to im- 
provise the unimposing but practical con- 
trivance shown at the right, In addition to 
other miscellany, the device included an old 
drill press, and the whole setup served to 
support and rotate the tubing beneath a 
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DRAWFILING SQUARE EDGES of dies, 
gauges, and templates is made easy by the 
handy little tool illustrated above, which 
utilizes a flat or a curved file depending upon 
whether the profile of the workpiece is 
straight or curved. The device consists 
simply of a base of cold-rolled steel, 4” by 
1” by 1%", and a clamping piece of the 
same material, %” by %” by 1%”. Two 
screws attach the clamp to the base, as 
shown in the drawing. A half-round groove 
shaped in the head of the base accommo- 
dates a round file when a curved edge re- 
quires one. When clamped securely, a file 
is bound to cut a profile squarely if the 
base of the device is held firmly against the 
work. The tool can be used to make both 
male and female gauges. It will enable an 
operator to split a line and work off high 
spots easily.—H. D. CHAPMAN. 
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"Photo courtesy Air Reduction Seles Co. 
stationary cutting torch. The drill press, by 
means of a reduction gear, turned the tube 
at a speed of % r.p.m. by reeling in a wire 
wrapped around it. End play was prevented 
by slanting the tube against an end roller. 


TEMPLATES BY THE DOZEN can be cla: 
ied and racked in ready accessibility by 
hanging them on bars arranged in a holder 
as shown below. The holder may be of any 
size, but the bars consist of \%” tubing 
welded between the legs of a succession of 
steel U's bolted upside down to a frame of 
rong piping. Within these U's the tubing 
is divided by a gap of 3/16” bridged by an 
interior spring bolt beveled on the lower side 
like that of a door lock. Templates will not 
slide downward past 
this bolt, but the bolt 
will retract if they are 
lifted a bit, and then 
they can be pulled out * 
sideways. The device 
was invented by Ben 
Kruce, of North Amer- 
ican Aviation, Inc. 
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CONVERTING A FLASHLIGHT into a 
wrist light that will leave both hands 
free for a job can be accomplished with 
an inexpensive watch strap and two 
Paper clips. Straighten the clips, slip 
one through each loop of the strap, and 
center them; then bend them, as shown 
above, into circles of a size to fit the 
flashlight snugly, and solder the ends 
together neatly.—R, S. 


SHELLACKING CARDBOARD BOXES 
which contained nail sets, bits, sharpen- 
ing stones, or similar small tools will 
strengthen the cartons sufficiently for 
permanent shop use. A first coat of 
shellac should be diluted with alcohol, 
but the second should be applied full 
strength. Household boxes can be 
treated in the same manner.—K. BIER. 


TOGGLE BOLTS of practically any 
length can be fashioned from two pieces 
of wire joined as in the drawing, ac- 
cording to an article in the British 
magazine Mechanics. How such a bolt 
may be used to hold a 
block on a plaster wall 
is shown at the left. 
The hole in the wall 
must be big enough for 
the loop of the toggle to 
pass through. A bicycle 
spoke makes a good 
bolt, being already 
threaded to take a spoke 
nipple, but any wire that 
has a thread can be 
used for the bolt. Wings 
looped long on one side 
will drop into a vertical 
position. 
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A DRAFTSMAN’S RULE di- 
vided into fractions other than 
the more common ones is repro- 
duced full size at the right, and 
the method by which it’ was 
divided is shown below. Draw 
the parallel lines A-B and C-D 
4" apart. Mark off 1” in six- 
teenths on C-D, erect a perpen- 
dicular center, mark off 1" into 
eighths on each side of center 
on A-B, connect corresponding 
points with straight lines, and 
add a dotted line halving the 
first division left of center. 
Even fractions are obtained 
by holding a ruler at right 
angles to the center line and 
moving it up and down until a 
1” interval is divided into the 
desired number of units. Odd 
fractions can be obtained by 
using the dotted line as a 
perpendicular. Celluloid en- 
graved with a penknife and a 
little India ink makes a lasting 
rule.—FRANK SHORE. 
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hEEPING THE HOME 


Ball fringes will stoy soft ond fluffy after the 
rest of a curtain has been starched if the balls 
‘are gathered together and tightly encased in an 
ciled-tilk bowl cover before the curt put 
in the starch. Tie the cover snugly with string 


MAP PINS 
a 


You won't have to look far for 


matching. buttons if you with 2 cotter pla os en o 
thote ofa bind on sefety pint old clorm-clock geor 
as the buttons slowly accumulate. handy tracing wh 


the strings on map pins 


If you would odd o 
fouch of novelty to 
the hearth in your 
living room, save up 
@ generous supply of 
orange peels and dry 
them well. Because 
of their oil 

dried orange peels 
kindle quickly ond 


burn with a pleasant 


aroma. If lock 
@ grate, fashion one 
out of a shallow box 
held up by andirons. 
Holes in the box neor 
the bottom help the 
fire to catch quickly 


Held in the fork of clothes 


for copying patterns and 


‘A wad of chewing gum wi 
‘on woolen clothing or other such fabric if 
thoroughly chilled with o piece of ice, The ice 
will work just os well if it is wrapped in oiled 
silk to prevent water stoins on delicate goods 


Silk thread will not tend to 
unwind too fast on your 
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Wooden shelf brackets, 


use of triangular 


sometimes 


° 
ford to: focten firmly 
fo a wall. 


is con 


be done by screwing 
@ strip of wood to the 
back of the bracket so 
oto extend above and 
below it os shown here 


wipes 


commission, if such a_mechanism is part of your 

household plumbing. The 4” pipe connection to enable you 
the pressure switch will be ihe first to freeze. Cut the 

Guard this critical point simply lag of asprin 
from a light bulb resting ag the shonk of th 


Try chicken feathers in lieu of 
ipe cleaners if the latter are 
Tera fotalgata ta pote focakry. 
They do a good job if twisted 
as they are put through o pipe 
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Curled corners of small rugs will 
not menace the unwary footstep 
if Lahaped pieces of cardboard 
tore glued to the undersides. The 
L's stiffen and flatten the corners 


jook off a wire clothes hang 


wn’ above, This combination heok-clom 


te hang @ light olmost anywhe 


clothespin, bore: 8. be 
hook, and tape the 


File a flat spot on the top of a 
light plug so you can feel when 
the prongs are aligned properly 
It will be @ help when you insert 
2 plug in a dimly lighted outlet 
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FIRST AID FOR SICK PLUMBING 


By JOHN MODROCH 


AITING for the plumber while the 
bathroom floods is funny in the 
comic strips, but in real life it is 

scarcely amusing. To dodge such an un- 
pleasant situation, it's a good plan to culti- 
vate at least a nodding acquaintance with 
your home plumbing system. Then you'll not 
only be able to handle plumbing emergencies, 
but you'll also be in a position to take care 
of minor difficulties before they develop into 
major repair bills, 

Cleanliness is of first importance. A fau- 
cet, trap, or any other fitting that accumu- 
lates scale or waste matter has its capacity 
reduced continually until actual stoppage 
occurs. And, no matter when this happens, 
it will probably catch you when you would 
rather it hadn't. Open unused faucets occa~ 
sionally and run off trapped water, drain 
the rusty water from the bottom of heaters 
and other storage tanks a couple of times a 
year, and wipe the sediment from the inside 
of toilet flush tanks once in a while. Regu- 
lar attention to such small things as these 
reduces wear on all parts of your plumbing 
system by keeping the water free of clog- 
ging and abrasive accumulations. 

‘Much of the waste system of your plumb- 
ing, unlike the supply part, is protected 
from corrosion to some extent by the soap 
and grease that runs through it, but soap 
and grease cause stoppages in their own 


170 


right unless adequately flushed out. Hot 
water is better than cold for this purpose 
and, if plentiful, should be used generously, 
especially in a kitchen sink, Where the sup- 
ply of hot water is limited, the periodic use 
of a safe commercial flushing chemical is 
advisable. 

All lavatory and sink traps should be 
opened and cleaned regularly by unscrewing 
the drain plug (Figs. 1 and 2), which should 
be sufficient in ordinary cases. You will find 
two washer-sealed joints in a plated brass 
fixture of the type illustrated in Fig. 1. If 
you must disconnect the trap for any rea- 
‘son, do so at the slip joint, not at the soft- 
rubber washer joint just under the bowl. 
‘The slip joint can be easily reset and re- 
packed, but the joint directly at the fixture 
is difficult to reset with the original washer. 

In numerous instances a lavatory pop-up 
stopper that is out of adjustment’ will fail 
to permit quick draining, or it may leak. 
Readjustment of the coupling that joins the 
control rods will correct this. 

Drum traps (Fig. 3), usually employed in 
bathtub drains, can be opened, when they 
are accessible, by unscrewing the top. They 
should be cleaned out with a spoon. If the 
trap should be behind a wall having no re- 
movable panel, it is important to clean the 
strainer in the tub often to prevent over- 
loading. 

A fixed quantity of water is required for 
the proper flushing of a toilet. This is re- 
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Fig 4. 


leased in a toilet of the flush tank type when 
the lever controlling the outlet valve is 
tripped. ‘The tank is then automatically re- 
filled by the action of the float mechanism 
controlling the intake valve. If the float 
action fails to bring the water to the correct 
level, bend the float rod up or down as re- 
quired to raise or lower the level. 
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There are two types of leaks that can be 
detected by the continuous sound of water 
running into the toilet bowl. Water escap- 
ing down the overflow tube indicates a leak 
in the intake valve, while that escaping 
from the outlet valve means a leak past the 
rubber flush ball. The latter condition is 
caused by the ball not seating properly and 
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STREET MAIN 
OR PUMP 


WASTE HOLE OF STOP 
AND WASTE COCK OPENS 
AUTOMATICALLY WHEN. 
COCK 1S CLOSED 


Fig.10 


sometimes can be corrected by allowing 
more play where the lift rods are linked to- 
gether (Fig. 4). 

‘Worn valve washers and the ball can be 
replaced in a tank by following the direc- 
tions in Fig. 5. A flush tank of the type 
illustrated contains a rubber flush ball, a 
rubber disk washer, and a leather stuffing 


172 


7 > vPPER FAUCETS 
¥ ACT AS VENTS. 


DRAINAGE WILL BE 
SLOW HERE DUE 
TO LACK OF VENT 


WASTE HOLE OF 
COMPRESSION VALVE 
MUST BE OPENED 
SEPARATELY 


FLEXIBLE 
ROD 


washer. The flush ball screws on the end of 
the lift rod and can be easily removed and 
replaced. To put in new washers, lift out 
the intake-valve plunger. The split leather 
washer fits in a groove, while the disk 
washer is held by a retaining ring. 

‘A large rubber disk washer, instead of a 
rubber ball, is used on the outlet valve of 
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Regular cleaning of lavatory ond sink traps prevents 
valve, as 
above, the house water supply need not be shut off 


stoppages. When a fixture has a cuto 


some flush tanks. It is screwed to the bot- 
tom of a metal float housed in a shell. When 
the washer is to be replaced, this shell must 
first be removed. 

The packing in slip joints can be reached 
for replacement by simply unscrewing the 
friction ring, or collar nut. This is the same 
type of joint employed above lavatory and 
kitchen traps and shown in Fig. 1. A toilet- 
tank elbow has two of them, 

If it is necessary to take up 
the toilet bowl, remove the flush 
tank first or you will be unable 
to disconnect the slip joints. 
Putty or a sponge-rubber gas- 
ket can be used for resetting 
the bowl on the floor flange, as 
shown in Fig. 6. Bolt the bowl 
securely to the flange, for if it 
remains loose, it may rock and 
leak at the floor joint. Putty, 
incidentally, can also be used 
for resetting the strainer in a 
sink. 

Before most repair work can 
be done on the supply system, 
the water must be cut off and, 
in certain cases, the pipes must 
be drained. A typical run of 
supply piping is illustrated in 
Figs. 9 and 10, which show a 
simplified cold-water system and 
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Tags on the cellar cutoff vol 
control will save time when an emergency repair has to be made 


its draining points. A hot-water system 
is similar except that its supply comes 
from the water heater. In the arrange- 
ment pictured, the branch lines can be 
cut off and drained independently, which 
makes it possible to do a repair job on 
any one of them without putting the 
others out of service. In draining a 
branch line, close the cutoff valve and 
open its waste hole; then open all fau- 
cets and other drains in the line. 

How cutoff valves function as drains 
and vents is illustrated in Fig. 10. A vent 
must be opened at the upper end to allow 
air to enter and replace the water. If it 
is not, a partial vacuum is created, This 
holds the water suspended in the pipes 
until air entering at the drain can bub- 
ble up through the line. When a line is 
drained to prevent freezing, this situa- 
tion can prove disastrous. 

Supply piping is sometimes installed 
so that branch-line cutoff valves in the 
cellar can serve as drains while faucets 
on upstairs fixtures act as vents. In the 
system shown in Figs. 9 and 10, however, 
the condition existing in the branch line 
at A makes it necessary to remove the 
plug from the tee located at the drop in 
the line in order to drain this section. 
Because of the unvented gooseneck in 
the branch line at B, drainage of this 
section will be slow. 

By hanging numbered tags on the cutoff 
valves and draining fittings, and isting 
them on a schedule giving their locations 
and the lines they control, you can save 
time when a repair is necessary. This will 
also guide anyone called upon to service or 
repair the plumbing in your absence. 

When a common compression faucet 


the, 


9s and a list of the lin 


When access must be gained to the scil pipe leading to the sewer, the 
brass plug should be removed from the clean-out Y with a heavy wrench 


(Fig. 7) drips, look for the trouble in the 
seat washer. To replace this washer, un- 
screw the cap nut, turn the stem until you 
can lift it out, and remove the brass re- 
taining screw holding the washer. If this 
screw is badly corroded, it also should be 
replaced. Never force a new screw if it be- 
gins to turn hard before it seats the washer, 
as the threads in the stem hole may be cor- 
roded and may cause the screw to twist 
off. Clean out the threads with a tap of the 
proper size, or shorten the screw by filing 
off the end just enough to allow it to be 
turned down tightly and to seat the washer. 

‘To stop a faucet from leaking around the 
stem, try tightening the cap nut. If this 
doesn't work, replace the stem washer. This 
may be done without cutting off the water 
pressure. Simply remove the handle, un- 
screw the cap nut, and lift it off the stem. 
The seat washer keeps the water from 
flowing. 

A compression cutoff valve is fitted with 
stem packing in addition to a stem washer, 
as shown in Fig. 8. Packing in good con. 
dition requires little pressure from the pack- 
ing nut to make a watertight joint. Put in 
new packing when the old one is so com- 
pressed that the packing nut must be turned 
down hard to stop a leak. 

Sometimes a leak in a stop-and-waste cock 
can be halted by tightening the nut at the 
bottom of the valve, as in Fig. 14. Tighten it 
just enough to stop the leak without binding 
the valve so that it will not turn. 

Attention to thes.: details in your periodic 
check can prevent serious trouble. However, 
should a hard accumulation be caught in 
the pipe beyond the trap, snag it and pull it 
out. Short coil-spring augurs having a 
hooked end are made for this purpose. Some 
are equipped with a crank handle, which 


174 


should be turned clockwise 
both while feeding the 
augur in and while with- 
drawing it. 

Flat spring-steel sewer 
rods are available in vari- 
ous lengths suitable for 
working in the soil pipe 
leading to the sewer, ac- 
cess to which can be 
gained through the clean- 
out ¥ shown in Fig. 12. A 
length of armored electric 
cable, with one end of the 
metallic sheathing un- 
wound slightly to form a 
hook, can sometimes be 
used successfully. The 
clean-out ¥ can also serve 
as an emergency outlet for 
that part of the waste sys- 
tem above it should a stop- 
page in the soil pipe be too difficult for you 
to remove. 

During extremely cold weather, it is, of 
course, wise to take some precautions 
against the freezing of plumbing that is not 
fully protected. Open windows in a bath- 
room or kitchen are a danger to fittings 
and exposed pipes that stand close by. Cel- 
lar doors, especially cellar garage doors, 
should close tight. In partially heated quar- 
ters, it is advisable to let a faucet drip dur- 
ing very cold nights in order to keep the 
water moving in the pipe. Hanging a light 
bulb against a vulnerable pipe or fitting will 
also prevent freezing in some cases. If a 
house is to be closed with the heat shut off 
during cold weather, all pipes should be 
drained, and it is wise also to put a little 
antifreeze in traps that are hard to reach. 

In thawing a frozen pipe, start heating at 
the faucet end and work toward the main 
supply line, as in Fig. 11. Leave the faucet 
open to permit the thawed section to drain, 
and keep the pressure on to assist in break- 
ing up the ice once it becomes slushy. As a 
precaution against fire and to avoid the pos- 
sibility of bursting the pipe with sudden, 
intense heat, apply only slow-heating meth- 
ods, such as hot bricks, towels soaked in hot 
water, and electric heaters. If a blow torch 
must be used to speed up a job, play the 
flame back and forth to spread the heat. 

Should a leak occur, an emergency repair 
can be made with a coating of roofing ce- 
ment or calking compound. Bind it with 
friction tape or a section of garden hose 
held securely with hose clamps. A damaged 
pipe line may be put into temporary use, as 
in Fig. 13, by removing the broken fitting 
back to an accessible threaded joint and 
screwing on a pipe cap, or by sawing off the 
pipe above the break and plugging it. 


POPULAR SCIENCE 


™ 


TACK 3° DISK OF METAL TO PEAK 
10) Txfx6 powrreo AT TOR 


Penthouse Made from Pail Lures Aerial Tenants 


BY KNOCKING the bottom out of an old 
wooden bucket, you can easily make a 
cozy penthouse to lure avian house hunters. 
Into the bucket, fit a disk of 4" plywood 
halfway down. Partition the upper and 
lower stories into three compartments each, 
arranging them so that none of the en- 
trances, which are bored through the bucket, 
is above another. Leave a 1" space between 
the partitions and the top and bottom of 
the bucket. A circular base 6” larger than 
the big diameter of the bucket is 

made from 1” pine, 
Make the ceiling a decagon of 
the same diameter as the circular 
base. Fasten to it a 2" by 2” by 6” 


snmees. Ya" mrwooe block with a cone-shaped upper 
end; then attach a double layer of 
mens see? wedge-shaped shingles. Cover the 


Forest Supplies Materials 


A CHIPPEWA Indian sled may 
prove a lifesaver in case of injury 
to a companion along a rugged trail. 
‘Ash is the best wood to use since it 
will bend without breaking when 
green. Form the runners from two 
branches and bore six holes in them 
for the uprights, which are cut and 
shaped to fit the holes after being 
partly split at the top. Install the 
rear uprights first, thus binding the 
runners in shape and making it 
easier to set in and fasten the for- 
ward uprights. 

Lash the front spreader in place. 
Form three crosspieces, as shown in 
the drawing, and lash them together 
with the other members of the sled. 
Finally, lash two straight sticks 
lengthwise on top of the crosspieces. 
If no cord or hide is available, bark 
strips from ironwood or laces pulled 
from the boots of the injured man 
can be used as thongs—GRAY WOLD, 
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peak with tin to shed rain. Screw 
eyes and hooks hold the bucket 
to both the roof assembly and 
the base so that the house can 
be taken apart for cleaning. 

‘To set the house on top of a 
threaded pipe, screw a %" pipe 
flange to the bottom of the base. 
If it is to be suspended, put a 


on snmeuss -—«iheavy screw eye through the tin 


peak into solid wood and daub 
roofing cement around the screw- 
eye shank.—J, A, EMMETT. 


for This Indian Emergency Sled 
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HOW TO EDIT YOUR FORGOTTEN FILMS TO GET ADDED ENJOYMENT 


By CHARLES CLARKE, A.S.C. 


ITH many a maker of home mov- 
ies, the completed films are the 
Cinderella of his hobby. His 
camera and projector are treated like the 
precision instruments they are, but his 
films are just tossed into cans and left to 
fend for themselves between showings. 
Such photographers often seem to forget 
that the films are the end for which they 
have labored, whereas the equipment is 
merely the means. They must be handled 
as carefully as the camera and projector 
themselves, and they must be kept just as 
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clean. If they are, you and your friends 
will derive increased pleasure from them, 
and you will be able to keep that enjoy- 
ment alive for a much longer time. 

It is really an easy matter to keep films 
showing perfectly for years, if you only 
know the rules—the few simple ones em- 
ployed at the professional studios in Holly- 
wood. They sum up to keeping clean those 
parts of your camera and projector that 
touch the film in the making and in the 
showing, and to keeping the film itself 
clean. The result is that dirt, ofl, and other 
foreign substances will not scratch or 
cloud the frames. 

‘You want to be sure, first of all, that the 
camera lens is clear and clean for every 
shot. Wipe off dust particles, moisture, 
and fingerprints, preferably using a soft 
brush. While such accumulations may not 
actually injure the glass, their presence 
will diminish the clarity of your pictures. 
If the lens can be removed, also clean the 
rear element. The gate must be cleaned 
as well; otherwise bits of emulsion that 
collect there may scratch the film or cast 
shadow images. 

Any approved cleaner will remove from 
the developed film the inevitable dust, fin- 
gerprints, and bits of cement that come 
with editing and titling. These particles, 
if allowed to remain, will eventually find 
their way into your projector and leave 


streaks of black on the emulsion. Draw 
the film slowly through a cloth that has 
been dipped into the cleaning fluid and 
wrung out to remove the excess. This may 
be done on a rewind device with the cloth 
held near the first reel. Wind slowly so the 
cleaning fluid will evaporate before the film 
reaches the rewind reel 

After it has been cleaned, the film should 
be stored on a large rustproof reel, not on 
a small reel of the type used by process- 
ing laboratories in returning film to their 
customers. Storage space can be conserved 
by splicing several sequences together for 
winding on the same reel. Place each filled 
reel in a suitable film can that will close 
out all light, and keep it in a closet or a 
bookcase where the film will remain cool, 
dark, and dry and stay pliable. Should 
film become brittle, however, it can some- 
times be restored by being put in a covered 
bowl with a moist sponge, but do not let 
it touch the sponge. 

Color film needs even more careful treat- 
ment because of the additional danger of 
its colors fading. In fact, the makers of 
this type of film warn that the normal 
color balance can be best retained when 
the film is stored in a cool, 
dry place—at a tempera- 
ture of no more than 70 
deg. and a humidity of less 
than 50 per cent. 

No matter what precau- 
tions you take, your se- 
quences will eventually be- 
gin to show signs of wear, 
but don’t throw them away. 
Spend an evening review- 
ing the older pictures, se- 
lect the scenes you would 
like to preserve, splice 
them together, wind them 
on a large reel, and send 
them to a film laboratory 
for duplicating. When they 
are returned, store the 
originals in a safe place 
and use the duplicates for 
projection. 


Most amateur camera- 


After cuts have been made, 
‘the ends of the good film, take 
of the emulsion with water and 
scraping, and splice with cement 
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men have considerable good footage from 
past years that requires hardly more than 
a little judicious editing to be put into 
shape for interesting showing. Unrelated 
scenes may have been spliced together hap- 
hazardly with the thought that some day 
they might be edited and titled. Why not 
do this job now? By using only the better 
scenes and a few appropriate titles, you 
can create, during one or two evening Ses- 
sions, reels that will provide many eve- 
nings of pleasure. 

Think of the picture to be edited as 
you would of a story you wish to tell in 
an orderly and attractive way. Employ 
only interesting episodes and weave them 
into a logical sequence. 

First, assemble the equipment you will 
use: movie viewer, rewind and splicing 
block, projector, screen, paper, pencil, and 
the film to be reviewed. Set up the pro- 
jector and screen, and run the reel through. 
Just watch the screen this first time, tak- 
ing no more than mental notes of the 
interesting episodes and the quality of the 
film, Then rewind the reel and run it 
through again, taking notes with a pencil. 

Suppose the picture carries the family 
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through a back-yard party. Your notes 
will unfold something like this: “Children 
waiting on back porch . . . cut delay be- 
fore they race to barbecue. Little Bobby 
walks out side door carrying toy sailboat 
... scene too long. Jim cooking meat . . . 
©.K. Mother and sister setting table . . . 
good, but cut first part, underexposed. 
Janet serving meat .. . excellent. Father 
eating... good. Henry and sister strug- 
gling with large sandwiches . . . good, but 
cut where camera jiggled.” 

With these notes at your elbow, rewind 
the film and start it through the viewer. 
You want to eliminate some of the delay 
on the back porch, Wind the film slowly 
through the viewer until you reach the 
point for the cut; then press the lever at 
the gate and snip an identifying mark on 
the edge of the film. Continue winding 
until you reach the end of the undesirable 
section, and snip the edge of the film there. 

Before going further with the viewing, 
tear out the undesirable footage and splice 
the good film. This will save time in the 
end and be assurance against mistakes 
that are likely to be made in helter-skelter 
reviewing of an entire reel and an attempt 
to remember all the cuts. 

In splicing, place the torn ends of the 
good film on the splicing-block pins and 
swing the shearing arm down, trimming 
both evenly. Touch a moistened brush to 
the ends to loosen the emulsion, and then 
draw a scraper across the edge to remove 
it. Spread cement over the cleaned edge 
with a brush, swing the lever controlling 
the end of one good section of film, moving 
it firmly down over the other, and pressure 
plus cement will complete the splice. 
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Scené-by-scene notes 
jotted bn @ pad as the 
film f projected will be 
© big, help when it 
come to making cuts 
later on the viewer 


Sections of film to 
cut may be identified 
with ahips in the edge 
of frames, as shown in 
the fit photo below. 
Points for inserting 
fitleston be marked 
with Jope er string 
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‘The rest of the job is largely repetition 
of this first step. Where the viewer reveals 
sections that should be removed, mark 
them with identifying snips and remove 
them, continuing until you have reached 
the end of the reel. 

Sometimes a rearrangement of scenes 
will produce greater interest—a mixture of 
comedy and straight shots is often very 
effective. Don’t hesitate to make whatever 
changes you think will be an improvement. 
It's the total effect that you want, and 
your changes should be made with that in 
mind, 

Don't close the sequence with an under- 
exposed scene taken in late afternoon. It 
always adds a sour note to what otherwise 
is an enjoyable record. Why not splice in 
a beautiful sunset from some vacation 
footage for the conclusion ? 

Determining where to put in titles de- 
pends to a large extent upon your personal 
desires and the nature of your picture. In 
general, the fewer the titles, the better. 
They should not be too wordy, and you 
should give them enough time to be read 
easily, Titles are useful to explain shifts 
in scene or to indicate a passage of time, 
but opening scenes often serve adequately 
to label all those that follow. Two or three 
shots of meat being taken from the refrig- 
erator, moving down the driveway on a 
platter, and sizzling over the fire set the 
stage for a barbecue. 

All of us are familiar with the “conver- 
sational titles,” and they often work better 
than the conventional printed ones. “We'd 
like to show you a picture of the family 


Care of the camera lens is the first ste 
the lens s0 the film 
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care of film, Wipe di 
be clear. If the lens is removable, clean the gate at intervals, as ot right 


enjoying a barbecue.” That covers the 
story we have outlined better than a dozen 
eye-jarring interjections, no matter how 
tricky or professional you make them. If 
you wish to insert titles, however, mark 
the places on your film with pieces of string 
or tape and splice them i 

‘The next step is to show your sequence. 
Check over your projector to be sure it will 
be presented with the maximum effect. 
Only good, clean lamps should be used, for 
blackened ones will cause loss of brilliance 
on the screen. Go over both surfaces of the 
projection lens and the reflectors with a 
clean, soft cloth, removing any smudges 
that may have collected, Wipe oil and bits 
of emulsion from the film track to keep 
them from scratching or clouding the film. 
If the projector is equipped with a rheo- 
stat, set the lever for minimum illumina- 
tion and let the machine warm up. 

You will, of course, not forget to thread 
the film in the track with loops of the size 
called for in the manual, otherwise strain 
on the film will cause it to wear. Follow 
the manufacturer's recommendations also 
when it comes to brilliance of screen il- 
lumination, for too little light will cause 
underexposure and too much will wash out 
the images. 

It is important to have a good screen, 
A large sheet of dull white paper, or even 
a large white blotter, will serve; but what- 
ever screen you use should not permit light 
to leak through, for all that passes in this 
manner is lost to the audience, and extra 
power in your lamp will result only in that 
much variance from correct exposure. 
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A TRIPOD TRUCK which is equipped with 
a brake to keep it from rolling at inoppor- 
tune moments is a real aid to amateur movie 
makers. The truck shown at the right can be 
made with little difficulty, and it will afford 
the photographer full freedom in locating 
the camera just where he wants it. Once in 
place, the truck can be locked securely by a are fitted to the cross piece, while a swivel 
wedge brake on one caster, The tripod legs caster is attached beneath the front of the 
rest in holes near the ends of the T-shaped truck. Strap ties hold the tripod legs firmly 
frame, Nonswiveling casters with 2” wheels in their sockets.—CLARENCE N. ALDRICH. 


WAIST-LEVEL FINDERS are particularly useful in candid 
photography and in making angle shots. If your camera has 
only an eye-level finder, it can easily be converted for double 
duty. Cut from a small mirror a rectangular section which 
will fit at a 45-deg. angle between the front and rear elements 
of the finder. Although the image at waist level will be in- 
verted, it will not be transposed, and hence there is no diffi- 
culty in following moving objects. Since the field is narrowed 
by the greater distance between eye and finder, correct this 
by putting a negative (reducing) lens, of about 70-mm. focal 
length, in front of the finder. Photo tape around this lens 
serves as a detachable fitting —RoBErT Scorr. 


HEAVY BOOK ENDS are handy bases on which to attach 
spring-clamp reflectors for table-top pictures. Being easily 
moved, they allow the photographer more scope in arrang- 
ing the desired lighting than do the chair backs or other 
objects on which such lamps are usually clamped. Place 
the lamp so that its center of gravity is on the same side 
as the foot of the book end.—WILLIAM SWALLOW. 


THE LIFE OF PHOTOFLOODS can be increased by using 
them only during actual shooting, and not whiie placing 
and aiming the lights and focusing the camera. If you do 
not have a dim-bright switch, use ordinary light bulbs in 
your reflectors while making these preparations. Put 50- 
watt bulbs where you will use No. 1 photofloods, and 100- 
watt bulbs in place of No. 2 photofloods. Substitute the 
photofloods when ready to shoot—DONALD A. SIGMAN. 
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TESTING AN EXPOSURE METER suspected 
of inaccuracy may be done without a stand- 
ardized photocell. Guided by the sheet of 
instructions packed with film, duplicate the 
exposure conditions called for, and then see 


£/6.3 and 1/25 second with two No. 1 photo- 
floods 6’ from the subject. If your meter 
calls for a substantially different exposure, 
it is probably in error. The upper end of the 
scale may be tested outdoors in bright sun- 


light, but avoid doubtful conditions such as 
“hazy sun” or “light clouds,”—J. W. C. 


if your meter indicates the same settings. 
For example, suppose a certain film specifies 


SHORTAGES of new photographic 
equipment for civilians are best ex- 
plained by scenes such as that on the 
right, showing a combat photographer 
during the battle for Rendova in the 
Solomons. Here a 16-mm. magazine- 
loading movie camera takes telephoto 
shots of jungle tactics instead of film- 
ing some amateur’s vacation, 


AN IMMERSION HEATER, shown below, is 
needed by military cameramen at arctic bases 
to keep solutions usable in 50-below weather. 
The differing conditions which service photo- 
graphic equipment must undergo are indi- 
cated by this and by the picture above. 


LENS CEMENT, needed to hold together 
the components of highly corrected 
lenses, must possess both transparency 
and resistance to discoloration. Shown 
above are the seven components of an 
aerial camera lens, plus a small bottle 
of a new cement now used in Army Air 
Forces lenses. It was developed after 
combat experience—which may involve 
150-deg. temperature changes in a few 
minutes—showed that previous adhe- 
sives might break up. This cement with- 
stands desert-to-stratosphere contrasts. 


AMPLIFIERS... Magic 


HOW CIRCUITS ARE DESIGNED TO RESPOND TO FREQUENCIES 
RANGING FROM A FEW TO MILLIONS OF CYCLES PER SECOND 


IN THE days when loudspeakers resembled 
Grandpa's ear trumpet, audio-frequency 
amplifiers, proudly wired with right-angled 
bus bars, were built around what looked like 
miniature power-line transformers. Today, 
amplifiers are almost all resistance-coupled. 
‘What happened to the transformers? 

Theoretically, transformer coupling has 
many advantages over resistance-capaci- 
tance coupling. But theory involves the use 
of an ideal transformer—without core losses, 
winding losses, or resonance peaks—which 
remains nonexistent because there is no 
such thing as a pure inductance. 

Because the magnetic field surrounding 
each turn of wire in a coil sets up a counter 
EMF, in adjacent turns, an impressed A.C. 
voltage results in a voltage difference be- 
tween any two turns as well as across the 
entire winding. At extremely high radio 
frequencies, this may amount to hundreds 


of yolts. But two adjacent conductors at 
different potentials constitute a condenser, 
so our inductance coil is also a capacitance. 
‘The wire winding, like other conductors, 
also has a certain resistance. 

In electronics, these factors weigh heavily 
and were largely responsible for the aban- 
donment of transformer coupling, for in 
audio-frequency transformers, the inevitable 
capacitance effects act with the inductance 
of the windings to produce resonance peaks 
within or near the audio-frequency range of 
between 15 and 15,000 cycles per second. 
By careful design, these resonance peaks 
can be shifted out of this range, but the 
linear-response transformers so built are 
high-priced precision instruments. 

Another reason for discarding transform- 
ers is more complex. The maximum gain 
is obtained from a given tube when the load 
resistance is about the same as the plate 
resistance of the tube. 
Modern pentodes have a 
plate resistance of several 
hundred thousand to a 
million ohms or more. 
While it is impractical to 
make a million-ohm trans- 
former winding, a million 
ohm resistance is easy to 
make and correspondingly 
cheap. 

Another advantage is 
that a complete resistance- 
capacitance coupling takes 
less space than even the 
mounting bracket for a 
transformer. Furthermore, 
resistors and condensers 
are unaffected by near-by 
power transformers, which 
may cause hums in audio 
coupling transformers. 

For all these reasons the 
iron-core transformer is 
limited to push-pull driver 
circuits and the output 


Metols are checked, evaluated, 
‘and even sorted by the Du Mont 
Cyclograph. Instruments like 
this usvally employ broad-band- 
pass amplifiers which, if used 
2 radio, would omplify all 
frequencies at the same time 
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Levers of Electronics 


By 
JOHN W. CAMPBELL, JR. 


circuit of resistance-coupled 
amplifiers. Radio-frequency 
amplifiers, however, make good 
use of another kind of trans- 
former—the air-core type—by 
taking advantage of its tend- 
ency to tune to certain reso- 
nance frequencies. Figure 1 
shows a standard radio-fre- 
quency circuit. A single such 
unit may feed a superhetero- 
dyne circuit, or three may be 
combined into a tuned-radio- 
frequency (T.R.F.) set. 

Only the secondaries of the 
transformers are tuned. The ad- 
justable condensers are usually 
both on the same shaft, or 
ganged. They are shown in the 
diagram by a symbol with a 
curved arrow representing the 
movable plates. 

‘Transformers with both a 
tuned primary and secondary 
are more selective and give 
greater gain. Figure 2 shows 
how they are used in a super- 
heterodyne hookup. An incom- 
ing signal is first converted to 
a predetermined intermediate- 
frequency (LF.) signal, and 
the LF, transformers are tuned 
once to this frequency when 
the set is assembled. The tun- 
ing condensers (trimming con- 
densers) are represented by 
the conventional condenser 
symbol with an arrow through 
it. In practice, they are usual- 
ly built into the metal housing 
or shield surrounding the trans- 
former, with only the heads of the adjusting 
screws accessible, and are tuned with a 
screwdriver. If left unshielded, such trans- 
formers would pick up hum from a power 
transformer, or one coil could affect another. 

‘The response range of transformer- 
coupled amplifiers is thus governed by 
resonance effects due to inductance and 
capacitance, and it is these that enable us 
to tune R.F. circuits so that they will re- 
spond only to the frequency of the signal de- 
sired. With A.F. amplifiers, the problem is 
just the opposite. Voice and music frequencies 
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range from 15 to 10,000 cycles. If an audio- 
frequency amplifier responded only to fre- 
quencies of 200 to 2,000 cycles, both low and 
high notes would be lost. Then what governs 
the response range of a standard resistance- 
coupled circuit such as that shown in Fig. 3? 

Since D.C. will not pass through the 
coupling condenser C2, it is plain that the 
circuit will not amplify D.C. By definition, 
one cycle per second is A.C., but the circuit 
will not pass that either. There is a lower 
limit to the frequency C2 will pass, and this 
depends upon its value and that of the 
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resistor R3. If R3 drains the charge off C2 
as fast as, or faster than, it accumulates, no 
signal will pass to the grid of the second 
tube. For frequencies down to 100 cycles, 
with a 500,000-ohm value for R3, C2 may 
be .01 mfd. For a high-fidelity amplifier 
sensitive to frequencies as low as 15 cycles, 
C2 would have to be of .1-mfd. capacity or 
more. 

Response to high frequencies is limited by 
another factor—losses from wiring and tube 
capacitance. The tube sockets, resistances, 
and condensers are mounted on a metal 
chassis. But any two conductors separated 
by insulation constitute a condenser. Thus 
there is capacitance between the wiring of 
the amplifier and the chassis. Since this is 
only about 30 mmfd., it is negligible at low 
frequencies. But a condenser offers less re- 
sistance to A.C. as the frequency of the 
current increases. At 1,000,000 cycles, ca- 
pacitance losses can be appreciable. 

In radios this effect is nullified by using 
this wiring capacitance as part of the tuning 
capacitance of the tuned-transformer cou- 
pling. One side of each secondary and tun- 
ing condenser is grounded to the chassis. The 
trick can’t be used with a television video 
(picture-image) amplifier, which must faith- 
fully amplify all frequencies from 30 to 
4,000,000 cycles. This problem is solved by 
the hookup shown in Fig. 4. 

The load resistance, instead of be- 
ing a resistor, consists of a resistor 
and an inductance in series. To A.C., 
such a combination offers ordinary 
resistance plus inductive reactance, 
the sum of these being termed im- 
pedance, A resistor of low value is 
used for R2, greatly impairing the 
amplification at low frequencies, 
since, as was stated earlier, maxi- 
mum gain is obtained when load im- 
pedance is equal to plate impedance. 


The inductance Li, however, will offer more 
and more resistance as the frequency in- 
creases, and at very high frequencies, the 
impedance will be great enough to outweigh 
the resistance of R2 and thus greatly in- 
crease the amplification gain. 

Because at medium or low frequencies the 
load impedance is too low to match that of 
the tube, the gain is held down to the same 
level as that obtained at high frequencies 
after capacitance losses have taken their toll, 
Thus these losses, although they cannot be 
eliminated, can be compensated for. The 
coupling described provides just the proper 
adjustment automatically. 

Resistance R3 and condenser C3 in this 
circuit are not merely the usual decoupling 
circuit; they help improve low-frequency 
response. At frequencies to which C2 offers 
little impedance, C3 similarly offers little or 
none. But at lower frequencies to which C2 
offers series impedance, so does C3. While 
C3 passes the A.C. signals freely to the 
ground, resistor R3 is to all purposes not in 
the circuit. But when at low frequencies C3 
offers appreciable impedance, R3 becomes 
effective, increasing the total load resistance 
and thus the gain. With rightly proportioned 
values of R2, R3, Li, C2, and C3, an 


amplifier could uniformly amplify all fre- 
quencies from 50 to 5,000,000 cycles, 


Wiring under the chassis 
of a receiver is o studied 


is that part shown 
within the square of left 


The plate-load resistor is 
mounted on the tube socket 
and a decoupling resistor 
is attached there. Howl 
results if a plate lead 
posses too close to a grid 
lead of a preceding stage 
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HIGH-GAIN A. F. AMPLIFIER 


Resistance-Coupled Hookup with Two Pentodes Gives Big Volume 


If a power pack is built in, as abo 


complifier wiring as possible. A typ. 


‘O MUCH gain can be had from this two- 

pentode hookup that for ordinary pur- 
poses the full output will rarely be needed. 
‘The amplifier will step up the output of 
a crystal-detector receiver to full loud- 
speaker volume. A phonograph pickup 
or vacuum-tube detector should be con- 
nected at the second A.F. input terminals. 

‘As a trick demonstration of electronics, 
you can even make audible the movement 
of molecules in an iron bar that is being 
magnetized. Hook the primary of an old 
audio transformer or a choke coil across the 
input terminals and place a big nail or a 
bolt within the coil. If a small permanent 
magnet is now brought near the nail, a 
rushing sound will be heard from the 
speaker. As the molecules in the bar are 
pulled into alignment by the magnet, each 
in flopping over generates an electrical im- 
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pulse in the coil. This, amplified 
many thousand times, actuates 
the loudspeaker. 

‘The amplifier is hard to build 
in proportion to its great sensi- 
tivity, and all the precautions 
suggested in a previous article 
must be carefully observed. 
Shielded input leads consisting 
of a wire enclosed in a braided 
metal sheath are a “must.” The 
sheath is grounded and serves as 
one lead, eliminating stray-cur- 
rent pickup, Use an old radio 
chassis or a tin cigar box enam- 
eled black; the chassis must be 
metal. 

Values of the various parts 
are shown for the 6SJ7 and 6V6, 
but use whatever tubes you 
have. Tetrodes will serve in 
place of the pentodes. Consult 
the tables of amplifier values in 
standard tube manuals for data 
applicable to your tubes. In doing so, remem- 
ber that the second volume control consti- 
tutes part of the circuit of the first tube, 
not of the second. The setting of this con- 
trol determines what part of the output of 
the first stage is fed to the second grid, 

If 60-cycle hum is present, connect two 
50-ohm resistors in series across the heater 
wires, and their midpoint connection to a 
12-volt tap on a 200,000-ohm voltage divider 
hooked across the high-voltage plate supply. 
This will give the heaters a positive poten- 
tial with respect to the cathodes, eliminating 
electron emission from the heaters to the 
cathodes, a phenomenon that is sometimes 
the cause of persistent hum. 

It is essential to keep all heater wires as 
far from the grid leads as possible. Twist 
them tightly and lay them along a corner 
of the chassis. 
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WHAT TO DO ABOUT INTERMITTENT RECEPTION 
“Servicing Your Radio“ 


|ADIO servicemen and home mechan- 

ics are often hard put to find the cause 
of intermittent or fading radio reception. 
A receiver working perfectly one minute 
may drop in volume or fade away com- 
pletely the next, perplexing the repair man 
no less than it exasperates listeners. Bang- 
ing the cabinet, flicking the switch, or sim- 
ply walking heavily across the room will 
often jar the radio back to life, but this is 
only a temporary expedient, and the recep- 
tion is sure to fade again later on. In the 
following instances several of the more 
common manifestations of such trouble 
were traced to their source, and lasting 
remedies were applied. 

A small A.C.-D.C. five-tube superheter- 
odyne was afflicted with abrupt increases 
and decreases in volume. The fluctuations 
usually occurred when house lights were 
turned on or off. It was found that the 
.05-mfd., 400-volt tubular condensers in the 
grid returns of the A.V.C. tubes (Fig. 1) 
were faulty. These had to be replaced. 

Similar trouble was experienced by the 
owner of a set that could be stirred into 
renewed operation only by snapping the 
on-off switch or turning on a house light. 
After all tubes were checked, it was dis- 
covered that reception could be restored 
by touching the plate leads of the first 
detector or converter tube, or the IF leads 
or oscillator-tube leads. This led to the 
trouble being traced to a defective detector- 
cathode by-pass condenser (Fig. 2). 

Frequently intermittent reception is due 
to a faulty coupling condenser in the grid 
circuit of a power-pentode tube (Fig. 3), 
such a8 a 50L6 or a 43. This causes a radio 
to lose volume suddenly. The fault can be 
corrected only by replacing the condenser, 
which usually has a value of .05 mfd., 
400 volts. 

Intermittent reception is also often 
caused by dirty wave-band switches. Hard- 
ened flux or grease may accumulate on the 
contact points, which can be easily cleaned 
with carbon tetrachloride and a small cloth 
or toothbrush, as shown in the photo. Even 
if a switch tests O.K. on 110 volts, it will 
still cause intermittence if the contacts are 
not clean, 

Radios with weak or noisy reception may 
owe their eccentricity to corrosion of R.F. 
or LF. grid-return leads at the chassis. 
‘These points should be carefully inspected. 
Usually it is best to install a common 
ground wire and connect grid returns to it. 
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MIDGET NEON BULBS of the baseless, re- 
sistor type make desirable pilot and indi- 
cator lights where high visibility is not 
required, since their small current consump- 
tion contributes to their long life. Ordinary 
appliance plugs can be used as panel mounts 
for these bulbs if the cord hole is reamed 
out to fit over the threaded casing of a pilot- 
light jewel so that the assembly can be se- 
cured on the panel, as illustrated above. The 
tip end of the bulb is inserted in the casing, 
and the leads from it and its resistor are 
connected to the ends of the plug prongs. 
Short leads and a drop of sealing wax 
hold the bulb in position. Binding screws on 
the plug are used to connect the device 
into the circuit, 


A POWER PACK for furnishing plate cur- 
rent to a radio or amplifier, or for experi- 
mental purposes, can be built from four dis- 
carded 3525 rectifier tubes. These have a 
double filament, one side of which serves as 
a resistor for the pilot light, and this usual- 
ly burns out first. 

As shown in the diagram below, the unit 
is essentially a voltage doubler, and no 
transformer is needed. The filter block has 
two 8-mfd. condensers and 
one of 16-mfd. capacity 
across the output termi- 
nals. This should have a 
rating of at least 250 volts; 
one of 450 volts would pro- 
vide a better safety factor. 
‘The field coil of a small 
dynamic loudspeaker with 
a resistance not exceeding 
450 ohms may be used as 
a filter choke. 

A voltage doubler such 
as this must never be used 
with grounded apparatus, 
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BROKEN DIAL CABLES can be replaced 
with a good quality of stout thread that has 
been given a simple toughening treatment. 
First soak the thread in alcohol and then, 
while it is still wet, draw it back and forth 
across a piece of rosin until the rosin has 
been thoroughly worked into every fiber. 
Greatly increasing the strength of the string 
and giving it surprising durability, the 
process also imparts tractive power suf- 
ficient to keep it from slipping on the pul- 
leys of the ordinary set. The string should 
be allowed to dry thoroughly before in- 
stallation. 


SEALED RELAYS like 
that at the right will fit 
any standard octal 
socket, providing delays 
of one to 100 seconds 
when installed in trans- 
mitters as automatic 
cutoff or cutin devices. 
‘They are compensated 
for ambient changes of 
—40 to +100 deg. F. 
This type of relay is 
available as a single- i 
pole device with either ~~ 
normally open or nor- 

mally closed contacts. AyreRite 
It is capable of han- DELAY 
dling up to 12-amp., 115- RELAY 
volt A.C. or D.C. The 
contacts are hermetical- 
ly sealed in inert gas to 
prevent oxidation. 


as for example a radio, unless the equip- 
ment is grounded through a 100,000-ohm 
resistor with a .1-mfd. paper condenser in 
parallel. Should touching the set cause a 
mild shock, try reversing the wall plug. 
‘Two tubes instead of four would deliver 
enough current for small radios, but the two 
tube heaters cannot be connected across the 
110-volt line without also using a suitable 
line-cord resistor.—WALTER ANDERSON, JR. 
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EXPERIMENTS 


ABLUE GAS FLAME is much hotter than 

a yellow one, but heat from the latter 
can be felt more strongly at the side, as can 
be shown with an air thermometer such as 
the one pictured below. A small flask with 
a one-hole stopper through which runs an 
8" length of glass tubing will serve as a 
thermometer. Smoke the flask so it will 
absorb heat rapidly, invert it while warm 
in a glass of colored water, and place a ref- 


erence scale behind it; then let it cool to 
raise the liquid to a convenient height. Now 
stand a Bunsen burner about 12” to the side 
and let it burn first with a blue flame and 
then with a yellow. Heat from the yellow 
flame will expand the air in the flask and 
depress the indicator fluid further than will 
that from the blue flame. This is because 
heat waves—similar to light waves but in- 
visible—are radiated from the yellow flame 
by luminous, incompletely burned particles 
of carbon, Less loss of heat by radiation 
helps keep the blue flame hott 


2 BREATHE INTO A FLASK and stopper it 

tightly as soon as the inside is coated 
with condensed moisture. Although the 
moisture cannot get out, it will disappear 


FIVE SIMPLE EXPERIMENTS IN THE HOME LAB SHOW 
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if the flask is warmed. To show it is still 
present, let the flask cool, and the moisture 
will condense again. At room temperature, 
the air in the flask is saturated with mois- 
ture, but it readily takes up more as its 
temperature is raised. 


BLACKEN ONE SIDE of a tin can with 

smoke from a candle flame; then fill the 
can with boiling water. Hold one hand near 
the smoked half and the other near the 
bright side, and you find heat thrown off 
from the dark side considerably greater. 
This is because the bright metal retains 
heat longer. In practice, dark-colored steam 
radiators and cooking pots with blackened 
bottoms prove more efficient for their pur- 
pose than bright ones. 


ODD FACTS ABOUT THE PROPERTIES OF HEAT AND FLAME 


4 FIRE MAKES WATER when a cold fiat- 

iron is held over a gas flame, On combus- 
tion, hydrogen in the gas combines with 
oxygen and collects as moisture on the iron. 
It would evaporate if the iron were hot. 


HEAT AND LIGHT WAVES, though simi- 

lar, do not always travel with equal ease 
through the same mediums. Support over 
an electric bulb a glass containing crystal- 
line alum, which passes light readily, and 
another containing a strong solution of 
iodine, which is opaque to light. A ther- 
mometer will register higher when held over 
the iodine than it will over the alum, show- 
ing that the former passes more heat rays. 
Put into the substances, it will show that the 
alum, absorbing more heat, is hotter. 


a 


« « » SECRET AGENTS OF CHEMISTRY 


By KENNETH M. SWEZEY 


ing process, American industrial chem- 
ists claim they can now produce a 
superfuel which is superior to any gasoline 
heretofore commercially available. Mix this 
fuel with ordinary gasoline, and present air- 
planes will travel faster or carry greater 
loads. Use it alone, and the fuel permits the 
design of engines tremendously more pow- 
erful and faster than those used today. 
Once more a catalyst has worked a mira- 
cle, and by so doing has again attracted the 
attention of the public to one of the most 
mysterious and fascinating subjects of mod- 
ern chemistry. 
In newspapers, schoolbooks, and in these 
home chemistry articles, we have read how 


B: MEANS of a new catalytic oil-crack- 
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catalytic processes help make sul- 
phuric and nitric acids, ammonia, 
dyes, alcohol, plastics, synthetic 
rubber. In hundreds of other 
processes we seldom hear of, some 
catalyst is equally vital. Just 
what is a catalyst, and how does 
it work? 

‘The answer to the first part of 
the question is easy, but the sec- 
ond poses a problem which chem- 
ists have never solved satisfacto- 
rily. A catalyst is a substance 
which can change the speed of 
reaction between two or more 
other substances, without being 
permanently changed or used up. 
Jokingly, it has been called a 
chemical parson—an agent which 
can bring about the union of other 
substances and yet remain un- 
changed itself. 

Sometimes the speed of reac- 
tion can be accelerated by a cata 
lyst to such a tremendous degree 
that the catalyst seems to pro- 
duce the reaction. Take a little 
mound of dry baking powder, for 
instance, As long as this powder 
remains perfectly dry it might re- 
main almost indefinitely without 
decomposition, If you add a few 
drops of water, however, the 
seemingly inert powder immedi- 
ately froths up with volumes of 
gas. Plain water has in this case 
acted as a catalyst, helping the 
acid compound and the sodium bi- 
carbonate to unite, liberating car- 
bon dioxide. The water is not 
changed by the reaction. 

Water is probably the most uni- 
versal catalyst. Many chemical 
reactions apparently cannot take 
place without at least a trace of 
moisture. You can easily demon- 
strate a violent and vivid reaction 
between normally nonreactive materials, in- 
itiated by a single drop of water. Because 
of the dense, choking fumes produced, it is 
best to perform this experiment outdoors, 
or near an open window. 

Powder some dry iodine crystals in a 
mortar and mix thoroughly with this pow- 
der an equal volume of powdered aluminum, 
first making certain that both substances 
are absolutely dry. Place a little mound of 
the mixture on the center of an asbestos 
pad. Now add a drop of water in a depres- 
sion on top of the mound, and stand back. 
Almost instantly, purple-red vapors rise 
from the heap. In another second, the mound 
bursts into beautiful purple-red flame, ac- 
companied by great volumes of smoke. 
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Berzelius, the great Swedish chemist, de- 
vised the term catalytic agent in 1836. Long 
before chat, however, catalysts had been 
used. Sulphuric acid, for example, served 
as a catalyst in making ether—or “sulphuric 
ether,” as it is sometimes still called. Ether 
—or, more properly, ethyl ether—is produced 
from ethyl alcohol when two molecules of 
the alcohol lose one molecule of water. Sul- 
phuric acid helps remove the water. 

To demonstrate this transformation in 
your home laboratory, pour about 2 ml. of 
denatured alcohol into a test tube and care- 
fully add an equal amount of concentrated 
sulphuric acid. Pour in the acid very slowly, 
mixing the solution cautiously with a glass 
stirring rod. Now heat the mixture gently 
over a small alcohol or Bunsen flame. Keep 
the tube turned away from you, and do not 
bring the mixture to a boil. This experiment 
is entirely harmless if you follow directions; 
the cautions are merely to prevent any 
spilling or spattering of the strong acid, 
which might cause serious burns to your- 
self or damage to your workbench. 

After heating the acid-alcohol mixture 
for a few seconds, pour it into about 20 ml. 
of warm water in a beaker. The presence 
of ether can immediately be detected by its 
smell. The sulphuric acid is merely diluted 
by the water removed from the alcohol dur- 
ing this reaction. None of 
the acid is otherwise al- 
tered or lost. 

A common home chem- 
istry experiment shows 
how manganese dioxide 
serves as a catalyst to re- 
lease oxygen from hydro- 
gen peroxide. Here is a 
method of demonstrating 
this catalytic process even 
more vividly. Pour a little 
hydrogen peroxide into a 
tall glass or beaker and 
mix with this a few drops 
of some soapless shampoo. 
Now drop in a few grains 
of powdered manganese di- 
oxide, Instantly, oxygen 
released from the decom- 
posing peroxide starts 
making foam, and if 
enough solution is used, 
the foam will finally over- 
flow the glass. 

Perhaps without realiz- 
ing it, you use a catalyst 
every time you mix a drier 
into paint. The drying of 
linseed oil is not merely 
evaporation, such as oc- 
curs when turpentine dries. 
It consists of a hardening 
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When a catalyst, a few grains of manganese dioxide, 
toll beaker holding some hydrogen peroxi 
the peroxide ensues. If shampoo is adde: 


of the oil into a tough film, caused by oxida- 
tion of the oil. Driers, which usually consist 
of borates or resinates of manganese, cobalt, 
or other metals, help hasten this oxidation. 

You can easily make some manganese 
borate, a typical drier, and find out for your- 
self how it works. Dissolve a little borax in 
one portion of water, and a little manganese 
sulphate or chloride in another portion. if 
you now mix the two solutions, a flesh-col- 
ored precipitate of manganese borate will 
form. This substance is recovered by filter- 
ing off the liquid, While still on the filter 
paper, it is washed with water to remove im- 
purities and is then dried. 

Now paint two strips of cloth with linseed 
oil—one with plain oil, and the other with 
oil in which a few grains of the manganese 
borate have been mixed. After exposure to 
the air for a day, the cloth coated with lin- 
seed oil containing the drier becomes dry 
and stiff; while the other cloth, coated with 
plain linseed oil, is still limp and wet. 

The catalysts thus far mentioned have 
been powders or liquids which have been 
mixed with the substances between which 
they have promoted a reaction. In another 
type of catalyst the reaction occurs when 
gases or other substances are caused to 
unite by being strongly adsorbed together 
on the surface of some metal, such as spongy 


dropped into a 
a rapid decomposi 
berated oxygen makes foom 
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Water is often o catalyst. Hore a single drop, added to powdered 
iodine crystals ond powdered aluminum, is sufficient to make the 
in @ ventilated room 


mixture burst into colorful flames, Do thi 


platinum, platinum black, copper, or finely 
divided iron or nickel. 

‘The flameless, sparkless stove lighters of 
the past, as well as modern flameless ciga- 
rette lighters, depend for their operation on 
catalysts of this type. In these lighters, il- 
luminating gas in the first case, and alcohol 
vapor in the second, oxidizes vigorously 
upon touching the surface of a platinum or 
palladium catalyst. The intensity of the re- 
action causes the catalyst to heat up to red- 
ness. 

When lighters of this kind fail to work 
properly, the trouble often springs from a 
“poisoned” catalyst, a condition produced 
by an accumulation of dirt or soot on the 
surface of the catalytic 
metal. (Because an ex- 
tremely small quantity 
of an impurity can af- 
fect the power of a cata- 
lyst, chemists sometimes 
use this fact to make 
sensitive analyses, For 
example, very minute 
concentrations of cyanide 
can be detected by their 
effect in reducing the 
catalytic activity of plat- 
inum.) If your flameless 
cigarette lighter has a 
catalytic element coated % 
with soot, you can usual- 2B 
ly renew it by holding e 
the unit for a few sec- 
onds in the tip of a blow- 
pipe flame, as shown in 
the photo on page 190. 

Smooth copper screen- 
ing is used as a surface 
catalyst in changing 
methyl alcohol into for- 
maldehyde by a process 
of slow oxidation. This | 
reaction can easily be 
demonstrated with the 
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aid of a small spiral of copper wire. Procure 
about eight inches of No. 14 or 18 bare 
copper wire and form the end into a spiral 
by winding it around a pencil. 

Gently warm a little methyl alcohol in a 
test tube. Heat the copper spiral in a Bunsen 
flame to dull redness, and then plunge this 
coil into the vapor in the test tube. Any 
coating of black copper oxide which may 
be on the wire immediately vanishes, and 
the pungent odor of formaldehyde issues 
from the tube. The hot copper causes the 
alcohol vapors to unite with oxygen from 
the air and from its own oxide. 

Fame awaits whoever solves the mystery 
of why catalysts produce their results, 


Motollic catalysis can be demonstrated with a spiral of bare copper wire 
heated to. dull ednei “i 
causes an alcohol-oxyg 


Placed in the vapor of warm methyl alcohol, it 
reaction, indicated by an odor of formaldehyde 
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A quick upward motion of @ large ri 
who is himself blowing a bubbl @ cylinder of 
soap film. Below, Eiffel Plasterer, an Indiona teacher 
who has made bubbles a hobby, displays « bubble chain 


encases a boy, 
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TRICKS WITH 


SPECIAL solution, simple equip- 

ment, and a little practice will pro- 
duce amazing soap bubbles and a whole 
routine of surprising tricks. Mix 8 oz. of 
distilled water or rain water, 1 oz. pure 
Castile or palm-oil soap shavings, and 
4 oz. of pure glycerin. Add the glycerin 
when the soap has dissolved, stir 
thoroughly, and siphon off the clear.liquid 
which will collect at the bottom. 

A glass tube 1” in diameter, with the 
bubble-forming end cut at a 45-deg. 
angle, will serve for blowing medium- 
sized bubbles, while a large funnel or 
bell-shaped reflector will make bubbles 
up to 2’ in diameter. Another way to 
produce giant bubbles is to bend a wire 
coat hanger into a large loop, immerse 
it until a film covers the loop, and then 
swish it through the air. 

By using a hydrogen generator and 
tubing with a T-shaped fitting, bubbles 
can be filled with an air-hydrogen mix- 
ture; they will soar like balloons and ex- 
plode if touched with a lighted ciga- 
rette. If a loop of fine aluminum wire with 
a thread tied to it is coated with a film 
and a gas-filled bubble is placed on the 
ring, light objects on the thread can be 
floated in the air—R. M. LUTHER. 


Bubbles 2’ in diameter can be made with an old 
vacuum-cleaner hose attached to o flaring metal 
utensil. Use glycerin fo increase bubble life. 
Mr. Plosterer hos blown one that lasted 180 days 
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nity Chair Adds 


HOMEMADE FRAMEWORK CAN BE 


COVERING FABRIC 


CORD 


SEWED ‘TOETHER 
OF TACKED TO FRAME. 


MAKING A WELT 


REATING and finishing a 
circular bedroom chair 
will prove to be an inter- 

esting project as well as provide ANGLE ROM 

an appreciated gift for a friend. 

‘The frame for the chair can be 

rough, but it must be well put 

togetlier, The style of upholater- STEP-BY-STEP OPERATIONS 
ing and the type of covering 

should harmonize with the furnishings and 
colors of the room where the chair is to be 
used. Flowered chintz or cretonne, or an 
over-all conventional pattern are appro- 
priate, and the chair can be upholstered with 
or without a pleated skirt, as shown in the 
photos, 

The frame for the chair includes two 
pieces of %” wood 16” in diameter. It is 
not necessary that these round pieces be of 
solid wood, or even made up of glued pieces. 
Separate boards can be held together with 
cleats fastened to the inside surfaces where 
they will be hidden from view by the up- 
holstery. 

Cut five pieces of 114” by 1%4” stock 13” 
long. Screw two of these fast to the bottom 
disk 944" apart, two others at equal intervals 
around the disk, and the fifth in the center. 
Fasten the upper disk atop these. Shape two 
tapering back posts 38%” long. Hither 
tapered or turned front legs may be used, but 
they should be held firm with angle irons. 
Rear legs are formed by the back posts. The 
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www Touch 16 a Bedroone 


UPHOLSTERED WITH EITHER PLEATED OR TAILORED COVER 


height of the frame allows for 114" of seat 
stuffing, so the chair seat will be 19” above 
the floor when completed. 

‘A curved back rest can be made from 
several pieces of thin wood bent and glued 
up to the desired thickness, or one wide 
board can be kerfed, steamed, and bent. 
Another way to make a curved back is to 
cut three sections from barrel staves. 

After the frame has been completed, 
cover the entire side with burlap or some 
other heavy fabric, and tack a strip of 
burlap around the upper, outer edge of the 
frame. Then pinch this burlap around cot- 
ton stuffing sufficient to form a roll edge 
that will bulge about 4” beyond the seat 
all the way around. Close the roll by tack- 
ing the pinched-in edge of the burlap to the 
top of the seat, as shown in the photo on 
the facing page. 

Fill the top with stuffing, and tack the 
fabric cover evenly all around, directly 
under the roll edge. A welt, which is a 
cord covered with fabric, is then tacked all 
around, On the chair with plain, tailored 
sides, a layer of cotton felt is placed all 
around and covered over with fabric. On 


IN PADDING AND APPLYING THE UPHOLSTERY 


Pe 


Legs and back 


the curved back is screwed in place 
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ind The seatis covered and musli 
nine Eaters ees 


the pleated-skirt chair, it is not necessary 
to use cotton felt on the sides, a piece of 
white, unbleached muslin tacked over the 
burlap being sufficient. 

After a trial fit on the back posts, un- 
screw the back rest and upholster it, first 
dividing it into five equal sections. For the 
three middle sections, cut a piece of ma- 
terial 3" wider than their width, and cut two 
pieces for the end sections 5” wider, allowing 
enough material for tacking to the rear of 
the frame. Sew all five pieces of material 
together, and tack the seams to the marked 
sections on the back. 

Fill the sections with cotton felt, beginning 
with the center section and filling end sec- 
tions last. Tack a cover to the rear of the 
back. This cover for the rear of the back 
should be large enough to permit the edges 
to be turned under and tacked on with gimp 
tacks or to be sewn by hand to the edges of 
the front cover fabric that has been drawn 
over and tacked. Sewing of upholstery on a 
frame is best done with upholsterer's straight 
or curved needles. 
Finish the wood as de- 
sired—Hersert Bast, 


For a tailored effect 
this, one layer of 
felt’ is applied before 
side covering is put 
The some framework is 
In the photo at left, p 
hos been left 

to reveal the 
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[HOME OWNERS | 


FUEL-OIL CONSUMPTION in rationed 
areas can be checked instantly for any 
time of year with the aid of the dial cal- 
culator shown below. The pointer is 
placed opposite the annual fuel allotment, 
and a reading on the circumference of 
the disks will give the amount—based on 
authentic degree days and temperature 
charts—that may safely be burned in any 
day, week, or month to keep within the 
limits of the total allowed. 


MODERN CEDAR CLOTHESPRESSES can be 
made from old closets simply by papering with 
@ wallpaper that is actually manufactured 
from cedar wood and is treated to retain its 
odor. The paper comes with an adhesive base, 
can be applied quickly after preliminary im- 
mersion in water, and has a grain finish, 


Bathtubs and Garden Hose of New Plastic Construction 


Use of versatile plastics has now been 
extended to both bathtubs and garden 
hose—the former a hard, rigid unit with 
a synthetic-enamel finish resembling that 
of @ metal tub, and the latter a flexible 
length of tubing much lighter in weight 
than rubber and capable, the manufac- 
turers say, of withstanding more pressure. 

‘The over-all dimensions of the tub are 
14” by 28” by 5814", suitable for installa- 
tion in the average bathroom. Plastic 
hose, made only in %" size, is available 
in 50’ lengths with couplings and can be 
connected to an ordinary rubber hose. 


POPULAR SCIENCE 


Back Rest for Use in Bed 
Has Folding Frame and 
Quickly Adjustable Angle 


No rigid brace that wi 
behind the fabric cove 


cause discomfort is used 
19 the adjustable back 


REALLY comfortable back rests are indis- 
pensable for invalids, and they are always 
@ convenience to persons who like to read 
in bed. Such a back rest can be made of two 
frames hinged together. It folds flat and 
is adjustable to various angles to suit the 
preferences of its users. 

The upper frame has two sides and one 
end rail, while the lower frame has two 
sides, one end rail, and one middle rail. 
Sides and end rails are joined with open 
mortises and tenons, while the middle rail 
is blind-mortised into the sides. Be sure 
that the lengths between shoulders are alike 
on the three rails. 
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DETAIL oF 
SUPPORT 


End rails 
Middle ait 
‘Support brace 


edge of each side of the lower frame. The 
supports, which rest on these racks, are 
joined with a brace mortised into them. 
‘They fit inside the upper frame, to which 
each is fastened with one countersunk flat- 
head screw. Taper the ends to fit into the 
saw-tooth racks. 

‘The two frames are fastened together 
with hinges screwed on the faces of the side 
pieces, as shown in the drawing. Finishing 
will depend upon the kind of wood used, but 
the entire back rest should be perfectly 
smooth with all edges and corners rounded 
off. A piece of webbing is nailed across the 
bottom end of the upper frame before final 
covering with a strong and attractive up- 
holstering fabric——HERMAN HJoRrTH, 


Scrubbing Brush Cleans Used Sandpaper 


ONE or two rubs of an ordinary scrubbing brush will re- 
move pulverized wood particles stuck in the grit of sand- 
paper and garnet paper, and thereby prolong the efficient 
cutting of the abrasive. An old scrubbing brush will serve 
the purpose as well as a new one if its bristles are cut 
down to a uniform length. If the brush is fastened to a 
wall or to the workbench, it will be handier for frequent 
use during a sanding job—W. F. 
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Overhauling Corn Planters Pays 


By E. W. LEHMANN 


Head of Department of Agricultural 
Engineering, University of Illinois 


‘UST how important it is to keep a corn 
planter in first-class condition is best 
realized, sometimes painfully, when 

the planting season is over and the seed 
comes up. Then the farmer can tell how 
well or how poorly he planted by the 
stand he gets. 

If the crop bids fair to be a good one, he 
should consider himself well repaid for time 
he spent on the maintenance of his planter. 

It will be too late then to do anything 
about scrawny rows with skips and too few 
stalks if a defective planter, or one with 
wrong plates, was used. Moreover, a re- 
duced yield will not be the only disadvan- 
tage of underseeding, because the cost per 
bushel of the entire crop will be increased, 
‘A poor stand costs as much as a good one 
to cultivate with a power cultivator and 
harvest with a corn picker. 

Planting more than the proper amount of 
seed will likewise reduce the yield as well 
as increase the costs. Although experience 
has shown that up to a certain point an in- 
crease in yield can be obtained by increas- 
ing the amount of seed planted, overseeding 
will defeat that end. 

‘To get a maximum yield of corn, at least 
three objects must be borne in mind in 
planting the seed. The proper amount per 
acre must be planted, the seed must be 
evenly distributed, and it must be planted 
at the right depth. All of these considera- 
tions should influence the testing, adjust- 
ment, and operation of planters. Plates 
must be selected according to the size and 
shape of the kernels, and it is essential that 
the planter be tested if the proper number 
of kernels are to be planted unfailingly in 
each hill. 

‘The essential features of a corn planter 
are the feed mechanism, which is in the 
form of a plate with cells or spaces in 
which the kernels are carried to the outlet 
into the seed boot; the seed boot and valves 
for accumulating the desired numbers of 
kernels for each hill; the release mechanism 
for opening the valve to permit the seed to 
drop into the ground; the drive mechanism 
for operating the planter; and the furrow 
opener and seed-covering device. The drive 
mechanism includes shafts, wheels, a check- 
ing head, a clutch, sprockets, chains, pawls, 
and springs. On power-driven planters, 
there are special drive shafts as well. 
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Use of a check planter permits the cross 
cultivation of corn, because it lines the hills 
up both ways, facilitating effective weed 
control. The practice of check planting is 
widely followed in the Corn Belt. Valves in 
the seed boot are operated by buttons on 
a check wire stretched across the field. 
‘These buttons are spaced the same distance 
apart as the hills of corn are to be planted. 

Corn planters are used only a few days 
each year, but adequate lubrication and 
careful adjustment of wearing parts will 
long delay the time when extensive repairs 
become necessary. In the annual overhaul 
clean all parts thoroughly, including the 
grain hopper or seed box, the fertilizer at- 
tachment, if there is one, and the feeding 
mechanism. Remove and clean all chains 
with kerosene; then put them in an oil bath, 
Replace badly worn sprockets and chains 
with new ones, See that the shafts turn 
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Dividends in 


freely. Remove the wheels and make sure 
that all bearings are clean and well lubri- 
cated. Where the feed mechanism is driven 
through pawls, these should be checked for 
wear, and the pawl springs should be re- 
placed if weak. It may be necessary to re- 
move the feed shaft and replace loose or 
worn bearings. See that the feed shaft 
turns easily and does not bind because of 
rust or improper alignment, 

Carefully test the drop mechanism, and 
the check head if it is a check planter, re- 
place worn parts, and lubricate all moving 
parts, Oil the shaft in tne feed boot on 
which the valves pivot. 

To secure uniform depth in planting, it is 
essential that the furrow openers be in good 
condition, and that each furrow opener be 
tested for loose connections either at the 
dragbar or at the frame of the machine. 
Dull furrow openers should be sharpened. 


REEL ANO 
CHECK WIRE 
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SCRAPER 


FRONT PULLEYS: 


Above, the principal parts of o typical two-row 
corn planter. The kernels in the picture below 
illustrate why the plate cells must fit the seed. 
At right, the seed plate revolving at the bose of 
the hopper selects the number of kernels per hill 
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Higher Yields 


Where disk furrow openers are loose, new 
bearings should be installed to eliminate un- 
even planting. Check pressure springs and 
levers to see that they function properly. 
‘See that all bolts are tightened. 

Before testing a corn planter, decide upon 
the amount of seed to plant. Highly fertile 
soil may take three kernels to the hill; less 
fertile, only two kernels. When the amount 
of seed to be planted is determined, the 
planter should be tested for accuracy of 
drop. The success of the test will be largely 
dependent on the seed plates selected to 
fit the size and shape of the kernels. Most 
farmers now use hybrid seed corn, and when 
it is carefully graded so that the kernels are 
of uniform size and shape, a proper plate 
for such seed can be selected, In planting, 
as the plate revolves, one kernel falls into 
each cell in the seed plate, Special plates 
may be obtained for planting round-butt 


UFTING LEVER 


FOOTRESTS 


GEAR RING To DRIVE 
‘SEED PLATE 
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kernels, small-tip kernels, large, flat ker- 
nels, and small swect-corn seed. 

‘The rate of planting is determined by 
setting a lever to accumulate two, three, or 
four kernels to be dropped in each hill, de- 
pending upon fertility. Some planters are 
built so the change of the number of ker- 
nels per hill can be made without stopping 
the planter. With two valves in the planter 
boot, one hill of seed accumulates on the 
upper valve as the hill on the lower valve, 
close to the ground, waits to be discharged. 

To check the accuracy of drop, support 
the planter on blocks so the drive wheel will 
be free to turn. Trip the check head while 
turning the drive wheel and note the number 
of kernels that are dropped each time it is 
tripped. The accuracy may be as high as 
90 per cent, depending on how well the seed 
is graded as to size, thickness, and shape of 
the individual kernels. 

Proper adjustment of the height of the 


Pipe Rollers Ease Opening 
of Hingeless Field Gates 


FIELD gate of the hingeless 

variety may be opened and 
closed with less exertion if a pipe 
roller is installed in place of the 
piece of wood ordinarily used to 
hold it up between its two posts. 
‘Mount a length of pipe on a rod 
bolted between the posts at a 
point where the second board 
from the top of the gate will ride 
upon it. Grease the roller for easy 
sliding.—J. K. K. 


FEBRUARY CHECK LIST 


front of the planter is important for accur- 
ate checking. If it is too low, the kernels 
will be dropped a few inches back of the 
button on the check wire. Raising the front 
will throw the furrow openers forward and 
cause the kernels to be carried further be- 
fore being dropped. Accuracy of checking 
can be determined by digging up a few hills 
in the field, marking them with small stakes, 
and sighting across the stakes. 

Actual planting is achieved by the pres- 
sure of a heavy spring which causes the 
opener to penetrate the soil. The depth can 
be controlled by means of a lever that raises 
and lowers the furrow openers. 

Check planters can be used for drilling 
corn by setting the planter to give the de- 
sired interval between kernels. This can be 
done by selecting proper seed plates or by 
changing sprockets. For drilling, lock the 
valves open with the foot lever, and lower 
the furrow openers. 
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[ SHIPSHAPE HOME] 


. Overhaul poorly aligned door locks and bolts, and readjust hinges on 
doors that don’t shut properly. 


. Clean snow from cellar windows to keep thawing from causing leak- 
age, 

. Tighten bolts on kitchen range, xeplace missing ones, and adjust the 
burners. 

. Chisel out and plaster up all cracks in walls and ceilings. 


. Clean out gaps between kitchen fixtures and wall, and apply molding. 
. Remove loose floor tiles and reset in cement or a compound. 


. Scrape out loose filling around bathtub and calk with a waterproof 
compound. 


. Replace washers and packing in dripping faucets. 
. Fill and calk all crevices between the wall and floors. 
. Inspect first-floor joists and renail loose bridging. 
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On every { 


HE men who do the fighting, whether on 
land, se: 1 the air, know how impor- 
tant it is to have the best equipment. 


y realize that the work we di our fac- 
can, if done well enough, give them a 
combat advantage. 


that, too. That’s why we are de- 

g all the skills we have developed, all 

the crafts we have mastered, to give our 
armed forces the all-important edge. 


jireraft gun, a 
flying instru- 

nt, each gets every techn’ s can 
give it — and that’s several. 


Whether it’s a plane, an ant 


GREINER EAS L. 


Loe BLY 
r E> WARBONDS 
— TODAY 
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Let. 


flies above four 
8 for excel 


Craftsmanship is a Fisher tradition. And to- 
day we believe craftsmanship carries a par- 
ticular punch of its own to give a fighting 
man a break when a break is more than 
welcome. 


GENERAL OF THE AIR 


armament 


BODY BY 


MOTOR 


files 


Remember when... 


you could buy new lees whenever you pleased a 


'T DIDN'T MATTER so very much then if a 
tire’s pressure was a little lower than it 
should have been. 


We didn't worry a great deal if we stopped 
shorter than we should, and left a few rubber 
marks on the pavement. 


There was nothing terribly wrong about 
gouging off a little of the tread in showing 
how fast we could get away from a stop-light. 


And, as long as we chose the right time and 
place, it was no crime to “burn up the road” 
occasionally for the sheer joy of fast motion. 


It’s different now—and how! 


Every car in use today is a national asset; it 
must be kept rolling. And every ounce of 
rubber in its tires is part of our wartime 
resources—to be cared for, protected against 
abuse, made to last as long as possible. 


That's the reason for frequent tire inspections 


—Victory Speed—slow starts and stops— 
properly maintained tire pressures—careful 
parking to avoid sidewall damage—and all 
the other tire-saving precautions you can take. 


By doing these vitally important things— 
not just some of them but all of then— 
every American car owner can help in a 
very real way to make victory more certain 
and more complete. 

* * * 


REMEMBER WHEN your Seiberling Dealer was able 
10 offer you all the brand new tires you wanted? He 
can't be liberal with tires today, but be can and does 
come through with the personal service and personal 
interest you can get only from an INDEPENDENT 
business man. We at Seiberling believe in the 
dynamic, creative force of American independence 
independence of thought and action, and INDE- 
PENDENCE IN BUSINESS. That is why Seiberling 
Tires will continue to be sold, as they have been for 
@ generation past, by INDEPENDENT dealers only. 


SEIBERLING<z’ 


cjurers of Bullec Sealed Tubes and Military Tires for out armed forces * Bullet Sealing Gasoline 
Finks Rubber Hosts; Boss and Postoos & Raber Pare for ‘Airplanes and Tanks. Alsomakers of 
‘Tires and Tubes for paisenger cars and tracks * Sealed Air Tubes » Rubber Heels, Soles and Mechanical Goods. 


Making Our Soldiers Tough ‘continues jrom page 60) 


at regular intervals. This determines his 
muscular strength, agility, endurance, and 
co-ordination, It's also a sure way to find 
out the extent of his improvement under 
training. 

Creators of the program simplified the 
routines to make every movement an effec- 
tive training device. They gave each ex- 
ercise in the now famous dozen a name 
that soldiers can easily remember; they 
stipulated an exact number of counts, so 
that motions can be made in cadence and 
whole drills run off with a minimum of 
commands. 

‘They named their 12 the high jumper, 
burpee, squat bender, rowing exercise, push- 
ups, sit-ups, side bender, bank twist, squat 
jump, trunk twister, stationary run, and 
eight-count push-ups. Later, they adopted 
some alternative exercises, known as the 
mountain climber, the wood-chopper, and 
the bridge. Most of these names are 
descriptive of the motions. 

In the high jumper, for instance, the men 
swing their arms from their sides to above 
their heads and jump straight up, at least a 
foot into the air. Then they swing their 
arms forward and jump in that position, 
then backward and jump. This is done in 
rapid cadence, from 12 to 25 times before the 
men pass on to another exercise at a single 
command, and without any intervening rest. 

Besides the calisthenics, there are drills 
in which men of approximately the same 
weight and height may be pitted against 
each other, individually or in teams. The 
very names of these describe what they do. 
‘They are the hand wrestle, the pull-hands, 
the wrist bend (or make-'em-beg), the head 
push, the shoulder push, the back-to-back 
push, the knock-'em-down, and others. 

In the knock-'em-down, for instance, each 
of two men tries to knock his opponent off 
his feet in any way possible. Each con- 
testant may tackle, push, pull, lift, or 
wrestle. The first man who has any part 
of his body except his feet touching the 
ground loses. 

In developing these exercises, the authors 
of T.C. 87 did not forget that marching 
under full field equipment and playing such 
games as soccer, baseball, pushball, and 
volleyball are valuable aids to training. 
They set up some rigorous standards for 
marching under full pack, Here are some 
of them: bi 

“March four miles in 45 minutes; march 
five miles in an hour; march 16 miles in 
four hours; march 25 miles in eight hours; 
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march and double-time for seven miles with- 
out halt.” 

‘Once they were convinced they had 
worked out an improvement on old Army 
methods, the physical-education experts 
made a demonstration test at a camp in 
California. They took two companies of 
250 men each, s0 equated that each had 
the same number of men from various sec- 
tions of the country, from various walks of 
life, and of various ages. As nearly as 
possible, these two companies started equal 
in physical condition. Each underwent a 
six weeks’ training course, under constant 
observation; the experimental group with 
the new system of physical toughening, and 
the contro! group with the traditional. 

At the start and at the close of this 
period, every man in both companies re- 
ceived a test in eight exercises. There were 
pull-ups, push-ups, sit-ups, and three suc- 
cessive standing broad jumps to test their 
strength. There was the 20-second burpee 
to test their agility. To test their endurance, 
each was required to run 75 yards with a 
man of equal weight on his back, and 300 
yards as a sprint. To test their co-ordina- 
tion, each was put through a dodging run 
about obstacles. The improvement of each 
company was measured on a point system. 
It showed that the experimental group had 
gained by 23.5 percent, while the control 
group, under former Army methods, had 
improved only 3.5 percent. 

The average man in the experimental 
company increased the number of times he 
could chin himself from 8.3 to 10.8 times, 
His push-ups increased from 20.4 to 32.2 
times. He cut his time for running 300 
yards from 51.2 to 47.5 seconds. 

Since that test, the Special Service Forces 
have been gradually installing their system 
of physical drill and periodic testing through- 
out the Army, as officers are trained to con- 
duct it. They have worked out some average 
physical-capacity standards for soldiers ac- 
cording to seven tests, and a point system 
whereby every soldier can see where he 
stands in comparison with his fellows. The 
job of the athletic officers includes stimulat- 
ing individual soldiers to improve their 
ratings. 

Three periods of training change the raw’ 
recruit into a toughened soldier. The first, 
of six weeks, emphasizes calisthenics. These 
gradually give way during the second period 
—from six to 10 weeks—to competitive 
games. Thereafter is a period of “mainte- 
nance of condition.” 
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Witex you learn of fresh action on the 
China front, you can be sure thar motor 
trucks from the U.S.A. are “in there— 
pitching.” And, they mut get through. 


‘Thousands of the trucks are equipped with 

the same make of spark plugs, oil filters, 

and fuel pumps which has served Ameri 

80 well, so long. They wear the AC emblem, 

which is known as a symbol of good engi- 

neering, trustworthy performance, and pre- 
on manufacturing. 


Conservation HERE Means Vietory 
Over THERE 

In order that military vehicles, planes, and 

ships may have all the AC Spark Plugs, Oil 

Filters, and other products needed, we here 

at home, cannot have as many. 


Let your repair man conserve your transpor- 
tation by keeping your AC devices in condi- 
tion, When replacement is necessary, select 
AC-—for continued satisfaction. oe 
Ginexat Moros conponatios 


BUY WAR BONDS— AND BRING VICTORY QUICKER 
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United Nations Flag Quiz 


How well do you know the flags of our 
allies? In each of the statements below, 
only one of the choices given is correct. 
Check your results with the answers below. 
If you do too badly, better go back and 
study up on pages 92 and 93. 


1. Six stars appear in the flag of (a) 
Honduras (b) Australia (c) New Zealand. 

2. Color found in the greatest number of 
flags is (a) red (b) white (c) blue. 

3. Named on its flag is (a) Mexico (b) 
Iran (c) Nicaragua. 

4, The globe appears on the flag of (a) 
Poland (b) Brazil (c) South Africa. 

5. Green is predominant in the flag of (a) 
Mexico (b) Haiti (ce) Costa Rica. 

6. A white cross is the symbol of (a) Yu- 
goslavia (b) Luxembourg (c) Greece. 

7. Written words are on the flag of (a) 
Canada (b) Czechoslovakia (c) Brazil. 

8 The sun shines from the flag of (a) In- 


| dia (b) Australia (c) Norway. 


9. Fleur-de-lis of France appears on the 
flag of (a) Luxembourg (b) Belgium (c) 
Canada. 

10. Three horizontal bars, red, white, and 
blue, make up the flag of (a) Ethiopia (b) 
Netherlands (c) Panama. 

11. A bird is found on the flag of (a) Pan- 
ama (b) Iraq (c) Poland. 

12. There's a lion on the flag of (a) Aus- 
tralia (b) Iran (c) India. 


ANSWERS 
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Home and Workshop Index 
for Your 1943 Issues 


Your back copies of POPULAR SCIENCE 
will be more valuable, and the wealth of 
material in them will be readily at your 
finger tips, when you have a copy of the 
new Home and Workshop Index. It lists all 
articles that appeared from March 1943 
through December 1943, on home repairing, 
chemistry, craftwork, model making, wood- 
working, radio, automobiles, and new shop 
ideas—alphabetically arranged and cross- 
indexed for convenience. Send a dime to 
Popular Science Home and Workshop Index, 
353 Fourth Avenue, New York 10, N. Y., 
enclosing a stamped, self-addressed No. 10 
(legal size) envelope. A limited number 
of 1942 indexes are also available; send 20 
cents if you wish both. 
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EVERLASTING TEAMWORK 


The Story of 
Ernest E. Charlton 


RNEST CHARLTON wanted to become a 
banker. But today he’s managing millions 
of volts instead of millions of dollars! 

During his last year at Grinnell College, Iowa, 
the offer of a scholarship in chemistry at the 
University of Illinois changed his mind about 
banking. At Illinois he also studied physics and 
engineering, played semi-pro baseball, taught 
undergraduate classes—and came out with a 
Ph.D., a stack of Liberty bonds, and a job with 
a New Jersey chemical company. 


Before long he was offered a position as 
chemist in General Electric’s Research Labora- 
tory, There he coaxed the rebellious metal 
caesium into the vacuum tube, helping to pave 
the way for development of ‘photo-tubes for 
modern movies and television. His success in 
working with electron tubes led to his appoint- 
ment in 1929 as head of the X-ray section. 

And then the real fun began! He and his 
colleagues began developing tubes for higher 
and higher voltage X rays. One was the 
1,000,000-volt Cyclops eye that sees through 


inches of steel the way the human eye sees 
through glass. Then came the development of 
the newly-born “betatron,” in which a 2,000,000- 
volt infant has grown first to 20,000,000’ and 
now to 100,000,000 volts. With this growth it 
produced electrons of higher and higher energy 
and X rays of higher and higher frequency. 
What such radiations will accomplish no one 
yet knows—but then, Dr. Charlton believes, 
that's the fun of research! 

He also believes that the problems of research 
are solved not so much by individual effort 
by the everlasting teamwork of the scienti 
Learning through failures, trying again and 
again until you get the solution—that means 
success not only in re- 
search, but in life. 

A golfer of tourna- 
ment status, Dr. Charl- 
ton is now too busy with 
secret war work to 
cover the links except 
sometimes on Sunday 
morning. But he’s one 
of the players in the 
All-America game of 
beating the Axis! Gen- 
eral Electric Company, 
Schenectady, N. Y. 


Hear the General Electric radio programs: 
“The G-E All-girl Orchestra” Sunday, 10 p.m. 
EWT, NBC—“The World Today” news, every 
weekday, 6:45 p.m. EWT, CBS. 


192,000 employees of General Electric are buying over @ million dollars of Wor Bonds every week, 


GENERAL @ ELECTRIC 
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POWDERED METAL “ofc 


... . aad SPEEDS 


FROM POWDER 
TO GUN PART IN 


22 Seconda: 


(200 TIMEs FASTER) 


From metal powder so fluffy that a good 
puff of breath will blow it away, Chrysler 
Corporation is today turning out parts of 
ML // most intricate shapes to precise measure- 
F~ ments. Some of them are actually so tough 

/ that they will even cut glass. 

Back in the late twenties Chrysler Corpo- 
ration Engineers developed and its Amplex 
Division began to produce heavy duty oil- 
cushioned bronze bearings. The experience 
gained in this interesting and economical 
way of manufacturing is now saving precious 
time, strategic metals and releasing machine 
tools and men for other war work. 

Chrysler Corporation produces hundreds 
of thousands of powdered metal parts every 
month for the Nation’s superior 
weapons of war. 


WAR BONDS ARE YOUR 
PERSONAL INVESTMENT 
IN VICTORY 


CHRYSLER 


AMPLEX «+ PLYMOUTH + DODGE 


206 Buy War Savings Bonds end Stamps regulorly. POPULAR SCIENCE 


/d SUPERIOR WEAPONS 


WAR PRODUCTION 


Powdered Metal Parts Save 

Both Metal and Man Hours 

Y "This anti-aircraft cannon 
am wm uses 106 different, solid or 
Ra \ oil-impregnated parts made 


if from powdered metal. Over a 

12-month period, the use of 
powdered metal parts on this weapon instead of 
originally designed solid metal parts, alone re- 
leased 8,000,000 man hours and 1,250,000 pounds 
of metal for other war tasks, As an example of 
metal saving, a 20-pound part requires only 20 
pounds of powdered metal; whereas, in standard 
manufacturing practice, losses in machining some- 
times range from 20 co 75 per cent. 


Oilite Solves Many 
Lubrication Problems 


Self-lubricating Oilite 
bearings in engines and 
controls, help fast 
climbing’ aircraft get 
“upstairs” in a hurry. Functional problems caused 
by quick and extreme temperature changes from 
ground level to high altitudes are often solved 
through the use of countless Oilite bearings which 
are practically “fool-proof” in operation. Some 
bombers contain more than 2,000 powdered 
metal parts made by Chrysler Corporation, 


New and Fine Degrees of 
Precision are now Attained 


| Chrysler Corporation pro- 
— duces, in quantity, microme- 

- she ter frames, tool makers' vee 
i jocks harder than glass, 
MEDS, sass vole snd ober bene. 
4 ments capable of accuracy 
\ greater than one ten-thou- 
sandths (0.0001”) of an inch, 
Making such precision instruments was formerly 
a slow, painstaking task Now they are "pressed 
out” in a matter of seconds, 75 per cent complete, 


Big Parts Developed 
for War Machines 


Engineers, metallur- 
gists and ‘powdered 
metal production men 
of Chrysler Corpora- 
tion have definitely 
disproved the belief 

some large and 
parts could not be made from powdered 
metal. Where a part weighing three pounds was 
a pre-war maximum, Oilite bearings twenty times 
this size are now being made. 


From Peacetime Research Have Come Developments 
that Solve Many War Production Problems 


Remember the days when you could first forget about 
oiling the vacuum cleaner or refrigerator or the clutch 
bearings on your automobile? This was only the starting 
phase of great development in the field of powdered 
metal manufacturing. In its production of many thou- 
sands of different war weapon parts, Chrysler Corpora- 
tion, a pioneer of beavy duty and large powdered metal 
units, has brought a fast, economical metal-and-manpower- 
saving means of manufacture to major war industries. 


Tune in Major Bowes every Thursday, CBS, 9 P. M., E. W. Te 
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SPEED MACHINE ‘SAW FILING 


with Nicholson File Holders 
(POINT AND TANG HOLDERS) 


They simplify rotating, removing, replacing and 
‘positioning of file. 


Nicsiorson File Holders for repetitive fil- 
ing are a great improvement over methods 
which involve infinite making and undoing 
of adjustments. No hand-and-hammer 
wedging of file into holders! No “unwedg- 
ing’ or loosening of set screws to turn or 
remove file! No repeated hand gauging! 
Note this simple, methodical procedure: 


INSERTING FILE. Push back spring plunger 

of point holder. Insert tang. T: 

socket engages file at precision-formed 

surface, not at less accurately forged 
Insert point; release plunger. Po- 

sition file; tighten set screws. Once does 

it—for entire job. 


TURNING FILE. Push file forward to disen- 
gage shoulder end. Rotate file for fresh 
cutting edge. Release plunger; file springs 
back. All set to go again! 


Hopers available for every size triangu- 
lar file. COMBINATION BRACKETS to fit all 
standard saw-filing machines—Anderson, 
Cleveland, Foley, Seigmeister, Wardwell, 
etc. Consult any mill-supply house han- 
dling Nicholson or Black Diamond Files— 
or write us direct. 


Nicholson File Co., 19 Acorn St, Providence 1, R.1, U.S.A, 


(lwo Conadion Plant, Port Hope, Ontario) 


NICHOLSON 
FILES ‘Soc “3s” 


PURPOSE — USA. 
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| Fly “Mitchells” 


(Continued from page 73) 


make co-ordinated 15-degree turns, right 
and left. I'l bet gunners on the ground 
developed some Nazi version of the jitters, 
trying to cut their fuses accurately and 
guess what we'd do next. They couldn’t 
figure both range and deflection accurately 
while we were galloping like wild colts 
across the sky. 

At first we carried small, close-cover 
fighter escorts, usually six P-38 Lightnings. 
‘They hovered 1,000 feet above us like eagles, 
ready to beat off the hawks. As our flights 
grew larger, until 100 or more mediums 
would set off in formation, protected by half 
a hundred Lightnings, we revised our tac- 
tics. You can't hide large numbers of 
bombers from an alert enemy during day- 
time sweeps. When large masses of bombers 
take off, they often rendezvous at bombing 
altitude above their own field and set out 
on course for the target. When in enemy 
territory, we took slight evasive action, 
weaving and changing altitude en masse. 
For 30 seconds we would fly level, drop our 
stuff, climb sharply to throw the gunners off, 
dive to 5,000 (picking up an extra precious 
40 miles an hour), and high-tail for home, 

For a time after losing Miss Mary Jane, I 
piloted Cordelia’s Bob (Cordelia being my 
mother's name). Her hydraulic and elec- 
trical systems shot out and the right rudder 
gone, she washed out in a crash landing at 
‘Telergma one day. That's not a very exciting 
tale, but Cunningham’s Coffin, my third 
Mitchell, came within an ace of living up to 
the name I bestowed upon her, 

May ended the African campaign, but the 
Kasserine Pass break-through had not de- 
veloped when the high command called upon 
us to sweep the Mediterranean. Daily our 
planes would sweep Mussolini's Mare Nos- 
trum, covering an 800-mile area between 
Sicily, Sardinia, and Tunisia. We flew usual- 
ly in flights of 18, ready to take on German 
fighters or break into elements of three to 
attack individual ships in Africa-bound con- 
voys. Large tankers and transports rated 
triple-A priority, and if possible we came 
down out of the sun to make sure they got it. 

Rommel's supply corps strove desperately 
to get fuel and other materials to him, 
especially high-octane gasoline for his 
dwindling air force and tanks. One day 
while the Kasserine Pass battle raged, our 
Intelligence reported a tanker was due to 
leave Sicily shortly, bearing 1,000,000 gallons 
of gas. Briefing had scarcely begun when 
we knew this was a “must get” deal, 

(Continued on page 210) 
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qouch..-BUT OH so geNTLE 


hee it 
weet | 


* A sweet running car is music to the 
ears. It means the motor is operating 
efficiently: that it will last for along, long 
time. That's mighty important these days 
when a breakdown may leave you 
without a car, indefinitely. 

It's simple to keep your motor running 
sweet when you watch it carefully and 


HASTINGS 
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KITSA 
PRIVILEGE 
To Buy 
WAR BONDS 


get it to your motor service man—before 
it goes sour. 

At the first sign of ring failure, have 
him install a set of Hastings Steel-Vent 
piston rings. They stop oil-pumping, 
check cylinder wear, and restore gasoline 
economy. 


HASTINGS MANUFACTURING COMPANY, HASTINGS, MICH, 
‘Hastings Mig. of Canada, Ltd,, Toronto 
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PISTON RINGS 
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HOW TO KEEP 
TOOLS SHARP 


\ 


1, USE THIS STONE! 


A Carborundum Brand Silicon 
Carbide Combination Sharpen- 
ing Stone gives tools the edge 
that results in better work. It'll 
also help make your tools lastt 
One side is of coarse grit for dull 
tools. The other is of very fine 
grit for that smooth, keen, fast- 
working finished edge. Ask your 
dealer for Carborundum Brand 
Silicon Carbide Sharpening Stone 
No. 109, 


aie! 
bi 


2. WRITE FOR FREE 
BOOK! 2b rot of us realize 


the importance of sharp tools 
for good work. But many don’t 
know how to go about it. If you 
want to know the best ways to 
sharpen planes, chisels, draw 
knives, ete., write today for your 
free copy of “Short Cuts To 
Better Work For The Home 
Craftsman.” It’s full of practi- 
cal, tested methods of sharpening 
home workshop tools. 


CARBORUNDUM 


Dept. S-24 
THE CARBORUNDUM COMPANY 


Niagara Falls, N. ¥. 
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(Continued from page 208) 


We swept out in three-plane elements, 
scouting widely south and east of Sicily. 
At 4:30 in the afternoon, immediately off 
the Sicilian coast, Art Canham, flying the 
lead plane of my flight, waggled his wings, 
signaling a suspicious movement somewhere 
on the horizon. Soon Art dipped sharply to 
the right, sending Morry Miljius off to paste 
a light cruiser, while Art and I took on the 
tanker. We ignored three destroyers, now 
opening with all their AA guns in a des- 
perate effort to drive us away. 

Art and I dived from our searching alti- 
tude, 500 feet, to 10 feet, picking up speed 
to help carry us more quickly through the 
streaming flak. Luckily, the sun was exactly 
behind us, and we rolled in for a three- 
quarter angle of attack. I had no time to be 
thankful then for the low ceilings down 
Burma way that led to the development of 
skip bombing. I felt certain one of us would 
get that wallowing tub, unless they got us 
during the next few seconds, needed for 
the last two miles of approach. 

Red-hot rivets were pounding us in the 
face now, splattering into the engines, wings, 
and fuselage. To escape them, we took 
violent evasive action, flying now wing tip 
to wing tip, again spreading out, skidding in 
and out, diving and zooming. About three 
city blocks from the tanker, we came to- 
gether for the final run and 500 feet out from 
that inflammable cargo turned loose three 
500-pound bombs each. One of mine skipped, 
struck the near side, and exploded below the 
water line; the second smacked into the 
deck, where it gutted the vessel amidships, 
firing her precious cargo. The third fell 
harmlessly over. One of Art’s smashed into 
the deck, and two carried over, one close 
enough to spring the plates. She was per- 
fectly bracketed! That night the gas was 
still flaming, giving our boys a nocturnal 
check point as they roared by to bomb 
Sicily. 

Cunningham’s Coffin? Not this time, Not 
quite, though the Mitchell almost carried me 
to a Davy Jones grave. We were a quarter 
mile distant when the bombs, carrying four- 
second-delay fuses, went off. In this in- 
credibly short time, I learned that we were 
in serious trouble. Flak had shot out my port 
engine—and, to make matters desperate, 
its feathering’ mechanism as well. Other 
blows from 20-mm. explosives had torn out 
the gas tank, which now was hanging and 
flooding gasoline. “One spark,” I remember 
thinking, “and we're goners.” I glanced 

(Continued on page 214) 


POPULAR SCIENCE 


O far this is definitely a war 
baby. It was born to meet an 
exacting wartime need, Every 
one that is made goes right into 


the fight. 


It is an electric motor designed 


for jobs which no regular electric 
motor could fill. 


The jobs are on America’s fight- 
ing planes, Working control flaps 
—opening and closing cooling 
shutters—lifting landing gears— 
and the like, 


Every ounce on an airplane is 
precious, So usual electric mo- 
tors were out. 


This one weighs as little as 8- 
tenths of a pound—others can 


move as much as 35 tons. 


Naturally it took a whole new 
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and Grand Rapids, Mich. BRANCHES AT: 
les, Chicago, Detroit, Cleveland, Providence. 


kind of engineering to make this 
motor. 


It took new ideas from the draw- 
ing board up. It took new materi- 
als—like glass-insulated wire—to 
build it. It required finer, more 
precise craftsmanship than had 
ever gone into a motor before. 


After the war, these motors can 
he sold to manufacturers of 
peacetime products. 


That is why we are telling you 
about them now, 


You may have need for such a 
compact, ultra-efficient source of 
power. You may be able to use 
the kind of engineering thinking 
that developed it—or the pro- 
duction technique 

that builds it and 
about 250 other 
Lear Products. 


Buy Wor Savings Bonds and Stamps regulerly, 


Jusr as the rhumba replaced the polka, 
“cageless” roller bearings have found 
their place in the more exacting world 
of today. 

Tyson’s “All-Rolls” design startled 
bearing manufacturers. “It can’t be 


done,” they declared ... But Tyson 


ax TYSON BEARING CORPORATION, 


TODAYS ( HEAVY- 


did it—perfected a tapered roller bearing 
with thirty percent more rollers. 

And with these extra rollers, Tyson 
established a new maximum in bearing 
efficiency— greater load-capacity, more 
strength and rigidity, longer life. The 
big name in bearings today is...TYSON! 


MASSILLON, OHIO 


DUTY BEARING 
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THE ENGINE THAT IS 
ALWAYS THERE 


Allison-powered planes have been called upon 


in every major engagement in which our 
Army has taken part. * They have 
had a hand in every great land 
victory to our credit, * 
Allison engines always 
—for dependability 
and brilliane per- 


formance! 


LIQUID-COOLED AIRCRAFT ENGINES 


Viiy 
C7¢ |" KEEP AMERICA STRONG 


oivision OF . BUY MORE WAR BONDS 


POWERED BY ALLISON: — 
s ing * P-39— 
A-36 and P- 
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First! 


a When you need a new sow, 
make it an Atkins... you will be get- 
ting a saw that will serve you for the 
duration and many years after. 

That's because these Silver Steel Saws 
have keener, longer lasting cutting 
edges. Each saw is engineered for speed 
and accuracy on the kind of work for 
which it is intended. Ask your dealer 
if he can supply you with an Atkins. 


Atkins ‘How To Do It’’ Book— Only 10¢ 


Full of helpful hints on the use and 
care of Saws. Send for yours today. 


E. C. ATKINS AND COMPANY 
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(Continued from page 210) 


again at the dead prop. Friction had turned 
the hub red hot. Had I been able to feather 
the prop, we could have made our base 
easily on one engine. As matters stood, I 
had no choice. I set Cunningham’s Coffin 
down on the smooth sea, 70 miles from 
home. Seventy seconds later she disap- 
peared beneath the Mediterranean, and 36 
hours later a rescue boat came along and 
Picked us up. 

More raids followed. I now flew my fourth 
Mitchell. Unwilling to give her a name for 
fear she might follow my first three into 
oblivion, I knew her by serial number only. 
‘We bombed Sicilian airdromes and dock in- 
stallations and supported ground move- 
ments. Then came our participation in the 
first raid on Rome. Fortresses and Libera- 
tors touched off this show with a high-level 
precision attack on the two bottleneck rail- 
road centers, Two waves of Mitchells fol- 
lowed 90 seconds later, striking the Littorio 
targets. 

Rome was little more than another raid to 
me. Flak was inaccurate and weak. I shall 
remember forever my ride over those mar- 
shaling yards, for Rome was the last enemy 
city I was to look down upon. My last raid 
before coming home. 

I checked my log when I landed that 
afternoon. Fifty-two missions . . . 165 
combat hours. Except for a single leg 
wound (I was hit over Gabes), from which 
I already had recovered, I was sound as the 
proverbial dollar. 

My mind went back to my Fortress tour 
of the Ruhr. That day, nearly a year earlier, 
I had said to myself: 

“I'm responsible for the safety of a valu- 
able airplane and four other men, The Army 
has trained me well. Now, have I got the 
guts to take them into combat and the 
skill to bring them out again with their 
lives?” 

I looked across the apron at four men 
walking away from our last combat landing. 

‘There went Lt. Gerry Upchurch, the 
“Old Sock” of the outfit and a good-enough 
bombardier for any air crew. Lt. Jay 
“Bight Ball” Colvin, the Houston, Tex., 
boy who had navigated us home from many 
long flights, ambled after him. Tech. Sgt. 
Frank Lockhart of Pittsburgh, Pa., our 
radio operator, and Staff Sgt. Elvin Davis, 
who lived in Tacoma, Wash., before climb- 
ing into our upper gun turret, trailed heavy- 
footed in the rear. 

Our last combat! We had come through 
hell together. 
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"We are proud to pay tribute to 
the added efforts of our emploveer 
which bave made Defoe's war 
record possible. Industrial know. 
plus willing workers, 


greater post-war America 


Hany J. Deror 
Founder, Defoe Shipbuilding Co. 


oo 


From Sugar Bee 


oop and warships are vital weapons. So forty- 
F ‘even per cent of the employees at Defoe not 
only do a full stretch of work in the shipyards, 
but operate their own farms as well. These farmer- 
workers are helping to beat the Axis by building 
warships and also by producing bumper yields of 
sugar beets and other crops. 


‘They typify the spirit of extra accomplishment 
which is responsible for our record-breaking pro- 
duction of destroyer escort ships to help crush 
the U-boat menace, 


The unique Defoe method of building these 
1700-ton ships upside down and then rolling them 
over to complete their construction has doubled 
man-bour production. This enables twice as many 


DEFOE SHIPBUILDING 
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COMPANY, 


TO WARSHIPS 


destroyer escort ships to be built at half the labor 
cost per vessel, 


Independent of government financing, Defoe is 
building DE ships for the Navy on a fixed-cost 
basis, This program is not only saving the govern- 
ment millions of dollars, but priceless days in 
delivery time. 


When the Axis is defeated, the peace-time appli- 
cation of our organization, war-born technical 
experience and advancements will provide prod- 
ucts of better quality and at lower cost for the 
American consumer. 


BACK THE ATTACK—BUY WAR BONDS 
Defoe workers take more than 10% of the 
in War Bonds. 


poy 


BAY city. 


Tage Whee Star Renewal Citations new decorate 
the Navy “E* Atward won by Defoe workers, 


MICHIGAN 


Ships for Victory 
Servants for Peace 
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you've Got To 8& Goop... 


You'll be up there in good com- 
pany when you fly with the A.A.F.! 


You'll be on the same team 
with fighters who knocked out 
the Luftwaffe over Salerno . . . 
with bombing crews chat blasted 
Schweinfurt and blew Ploesti off 
the map... with hunters who 
tracked a Jap fleet to the Bismarck 
Sea, and bagged every ship chat 
flew the red-ball flag. 

You'll be up there in the “big 
leagues”... and co make it, you've 
got to be good... and that puss 
it up to you! 

If you think you've got what it 
takes to fly... if you're willing to 
work long hours, on the ground 
as well as “upstairs”. . . 


‘Then maybe you, too, can win 
your wings as Bombardier, Navi- 
gator or Pilot... 

And fly and fight with the A.A.F. 
«ssthe greatest team in the world! 


FLY AND FIGHT WITH THE 
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MEN OF 17... 


Go to the nearest A 
Cadet Examining Boa: 
you can qualify to join the 
Air Corps Enlisted Reserve. 

Ifyou qualify, you will receive 
the Enlisted Reserve insignia... but will 
not be called for training until you are 
18 oF over. 

Begin now to prepare yourself, men- 
tally and physically, to be a Bombardier, 
Navigator of Pilot in the A.A.F. Bone up 
‘on math, physics, history, geoxraphy .. 
all important subjects for a member of 
the Air Forces. Above all, study hard. « 
‘and keep your mind alert. For the A. 
wants your training as an Aviation Cadet 
to be second to none in the world... so 
that when you win your wings, you'll be 
the toughest and smartest flyer who ever 
burned up the sky! 

Toughen your body, too. For, as a 
member of a bomber crew or a fighter 
pilot, other men will depend on your 
“staying power,” and you will depend 
on theirs. Meanwhile, see your local Civil 
Air Patrol officers about taking C.A.P. 


ARMY AIR FORCES 
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Cadet training — also see your High 
School Principal or Adviser about the 
recommended courses of the Air Service 
Division of the H. S. Victory Corps. Both 
afford valuable pre-aviation training. 


TO WIN YOUR SILVER 
WINGS. 


You'll start your A.A.F. training in one of 

imerica’s leading colleges (after a brief 
conditioning period). Here, in 5 months, 
you will be given the equivalent of a 
year of college training. From the Col- 
lege Training Detachment you will go 
a to 8 months of full 

When you win your wi 
bardier, Na i 
an extra $250 uniform allowance . 
your pay will be $246 to $327 a 

And after the war you will be qual 
fied for leadership in the world’s great- 
est new industry—Aviation! 

See your nearest Aviation Cadet Exam- 
ining Board—or the commanding officer 
of the College Training Detachment 
nearest you—for complete details. 

(Coen werk in Watney Atte 
U. S. ARMY RECRUITING SERVICE 


Fer more information sae teal Aviation Cadet 
Tramining Boars 


GREATEST TEAM INTHE WORLD 
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INDIAN 
TRAIL BLAZERS 


ie 


Make your voyages of discovery to America’s scenic 
wonders on an Indian Motorcycle. No other form 
of transportation can wing you so easily and eco- 
nomically to hard-to-reach places. Your Indian 
seems part of you as it flashes effortlessly ... with 
unbelievable smoothness... . over thrilling miles of 
highway and byway. In the saddle of this modern 
mustang you ride with confidence and safety... 
with the glorious wind of freedom on your face! 


Praia 


MOTORCYCLES « 
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Look forward to the day when you and your Indian 
can go adventuring together in a peaceful America, 


INDIANS ON THE WARPATH 
Right now, all new Indian Motorcycles go straight 
to war, and what a fighting record they're turning 
in! But new, improved, postwar Indians are al- 
ready being blueprinted. They're the motorcycles 
to wait for! 


BUY WAR BONDS NOW 
fe TO BUY AN INDIAN LATER 


Indian Motocycle Company 


Springfield, Massachu: 


Mail FREE copy of exciting Indi 
Name 
Address 


FOR ACCURATE BOLT TENSION 
Snap-on 
TORQOMETERS 


Even veteran mechanics 
can't be expected to guess 
correct bolt and stud ten- | 
sion . . . of estimate even | 
close to uniform accuracy. 
Bur with a Snap-on Torgo- 
meter you can hit the speci- 
fied pressure every time . 

Fight othe correct inch ind 
or foot-pound . do it 
swiftlyand contidectiy! Yousee 
the pressure as the nut is turned 
+++ easy as reading a watch! 


On fine assembly and mainte- 
nance operations, Snap-on Tor- 
gometers insure precision, elim- 
inate the danger of mechanical 
distortion. As easy to use as an 
ordinary wrench. Available in a 
full range of capacities, from 150 
in, Ibs. to 2,000 ft. Ibs, 
SNAP-ON TOOLS CORPORATION 
KENOSHA, WISCONSIN, 
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Burma Is No Paradise 


(Con page 66) 
and much of Africa, joined the conversation 
and echoed these statements, having been a 
victim of Burmese malaria himself. Know- 
ing how tough it can be when one has to 
“walk out” of Burma into India, as a 
number of his friends had to do, he de- 
signed a belt of essential supplies, which 
he wore constantly. 

First of all, he had his pistol, but more 
important was his compass and his knife 
with a 14-inch blade, “Don't consider a 
knife with less than a five-inch blade,” said 
the Captain, “and one with a 16-inch or 
18-inch blade is not oversized.” 

In an empty canvas first-aid kit he kept 
50 five-grain quinine tablets for malaria— 
about two months’ supply, because the walk 
back frequently took that long. In addition, 
he carried about 20 sulfaguanidine tablets 
for diarrhea or amoebic dysentery; and 
20 sulfathiazole tablets for throat infections 
and abrasions of one kind or another. And, 
of course, he carried the usual first-aid kit 
on his belt. For building fires for cooking 
and boiling water to drink, he had a cigarette 
lighter tucked away, with flints and fluid. 

“The pistol,” the Captain explained, “was 
necessary for protection, but it was never 
meant for big-game hunting. So I had one 
of the new carbines fastened on hooks just 
inside of the door of the plane, where I 
could grab it the last thing as I bailed out. 
I didn’t weigh myself down with extra am- 
munition. I thought the single clip in it 
would carry me out, because the game in 
the Naga Hills is surprisingly tame. You 
can all but walk right up on a deer as it 
stands at a stream drinking.” 

“But of course,” Colonel Scott interposed, 
“the natives of that area could be counted 
on to help you, which was the exact op- 
posite of the conditions I faced. Where you 
were, in the area of the ‘triangle’ and the 
Naga Hills, the natives aren't Burmese, but 
descendants of the Tartars who came there 
centuries ago under Ghenghis Khan. 

“The Tenth Air Force in India had offered 
the equivalent of $30 for every American 
soldier rescued by these mountgin peoples. 
To them, that is a munificent reward, which 
has turned head-hunters into guides. In- 
jured flyers have been carried 50 and 75 
miles in litters through the jungle to safety. 

“Even at that, you mustn’t make any 
sign or movement that the natives could 
construe as hostile, or you're a clay pigeon. 
If they ask for your gun, give it to them. 
It would offer only temporary protection, 
anyhow, against a tribe of wild men.” 
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WHY DO 


WE SAY 


“ELASTIC”“? 


This is an Elastic Stop Nut. 
You know it by the red collar. 


‘That collar is plastic—and 
clastic. 


‘This is why theElasticStop Nut 
is different from other nuts. 


When this nut is put on, thebolt 
threads press into the collar. It 
more than fits—it squeezes. 


‘The nut can’t wiggle, turn and 
loosen. It locks and holds tight 
—anywhere on the bolt. 


Being elastic, the collar “comes 
back” after the bolt is removed. 
So Elastic Stop Nuts can be 
used over and over again and 
still lock. 
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Billions of Elastic Stop Nuts 
are being made today. And to 
our knowledge, not one in a 
million has ever failed. 


After the war these self-locking 
nuts will make hundreds of 
things you buy safer, stronger, 
more durable. So watch for 
that distinctive red collar: 
the mark of these unusual self- 
locking nuts made by Esna. 


ESNA 


TRADE MARK OF 
ELASTIC STOP NUT CORPORATION 
OF AMERICA 


ELASTIC STOP NUTS 


Lock fast to make things last 


Union, New Jersey and Lincoln, Nebraska 


Buy Wer Savings Bonds ond Stamps regulerly. 


WHERE ELASTIC STOP NUTS 
ARE GOING NOW 


ic Stop Nuts 

tanks and 
naval vessels than all other lock 
nuts combined. More than 12,000 
of them go on the P-47 Thunder- 
bolt, Two important applications 
show in the picture above. 


1. Just four Elastic Stop Nuts 
fasten the fittings that hold 
each wing. 


2. Just four bolts held secure 
with Elastic Stop Nuts fasten 
the throbbing 2000-hp. 
Pratt & Whitney engine onto 
the ship. 
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Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 


Beryllium Copper Bites Into Steel 


It ig an old saying that when a dog bites a man it is not news, 
but when a man bites a dog it is news. That being the case, it is 
certainly news when copper bites into steel. Copper is, of course, 
one of the softer metals but when 2 per cent beryllium is added to 
copper, its characteristics are changed. The alloy is heat treatable 
which explains the remarkable strength and hardness. Hit a chisel 
made of Beryllium Copper with a hammer and it will bite into 
steel without dulling the edge. Tools made of Beryllium Copper 
are non-sparking and therefore are used in ordnance plants, oil 
refineries and other places where explosions may occur from 
sparks off steel tools. Tensile strength as high as 200,000 Ibs. psi 
can be obtained with Beryllium Copper; hence, it is used for many 
applications where resistance to high loading and impact fatigue 
are important, such as airplane motor bushings. Most of the critical 
springs and diaphragms used in aviation, Navy and Signal Corps 
instruments are made of Beryllium Copper because of its reli- 
ability as a spring material. 


We hope this has proved interesting and useful to you just as 
Wrigley's Spearmint Gum is proving useful to millions of people 
working everywhere for victory. 


You can get complete information 
about these tools from the Beryllium 
Corporation, Reading, Pennsylvania. 
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THIS Is YOU IN A BOMBER! 


Yes—there you are in the nose of a Fortress 
—about to release ten tons of “eggs” on a Jap 
ammunition dump in the Caroline Islands! 
OF course, you can’t really be there in per- 
son. But you are represented there! The bonds 
you bought helped to build this Fortress 
to pay for the bombs ...to train the crew 
And just as these bomber crews go on ham- 
mering at Hirohito until their job is done 
you will go on buying more bonds, saving 
scrap, giving blood, until final Victory is we 
Only then can we all enjoy the many start- 
ling improvements and innovations that will 
result from wartime research and experience, 
Only then can American industry show 


what it has learned these past few years. 

For instance, if you're a camera enthusiast, 
Universal will’ offer finer-than-ever cameras 
at prices well within your means. The expe- 
rience gained in furnishing the Army, Navy, 
Marines and United Nations with precision 
optical equipment will open new horizons 
after Victory 

But in the meantime there's only one way 
to make that Victory those better times— 
possible. That's by everyone of us backing 
every bomber... every tank... every sub 
. with everything we've got. 

Make doubly sure of your place in that 
bomber—today! 


ie Viuversar [ameva [oreoranaw 
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Makers of Precision Photographic and Optical Instruments + 
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MEW YORK + CHICAGO » HOLLYWOOD 
Peacetime Manufacturers of Cinemaster, Mercury, Corsalr Cameras 
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Take the B I-r-r 
out of breakfast 


KEEP WARMER WITH 
BALSAM-WOOL ATTIC INSULATION 


A warmer house in the morning . . . more 
comfort all day long. . . that's what you get 
when you apply Balsam-Wool Insulation in your 
attic! “And, while making your home more livable, 

Balsam-Wool actually saves fuel—as much as 20%, 


many householders find. 


Easy to apply—taid like a carpet in your attic, 
Balsam-Wool is the original blanket insulation— 
windproof, moistureproof and fire resistant. It is 
sold under a money-back guarantce of complete 
satisfaction. Don’t wait—sce your lumber dealer 
now. Ask him about his monthly payment plan— 
or mail coupon for complete information. 


Salaam Woot 


SEALED ATTIC INSULATION 
Bolzom- Wool. NuWood 


T Woop CONVERSION COMPANY 

"Dept 211-2. First National Bank Bidg. 
St'Paul 1, Minnesota 

1 Gentlemen: want to know more about Balsam- 
{ Wool Double-Value Attic Tasulation. 

1 To asst usin giving you special informa 
1 tion, please ched anit hme owner) 
enter [] architect (} contractor 

dent a 

1 Nane 

1 Address 

t 

Loy. 
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Flying Big Gun 
‘Continued from page 108) 


Colonel (now Major General) G. M. Barnes. 
‘The gun was mounted in the fuselage of a 
junked B-18 bomber and fired on the ground 
to test the reaction of the fuselage to the 
shock of such an explosion. These early 
tests were successful, considering the crude 
equipment. 

Encouraged but still cautious, the Ord- 
nance men next obtained flyable models of 
the B-18 through the co-operation of the Air 
Forces, and went ahead with the most dan- 
gerous part of the experiment—flight-test- 
ing and firing the old cannon. 

In every case, Captain Quinn himself in- 
sisted upon taking the risk of firing the first 
rounds from these makeshift mounts, and 
to his courage goes much credit for the final 
outcome of these dangerous experiments. 

Five different mounts for the old 75 were 
tested, each more effective and lighter than 
the last. These were developed through the 
co-operation of the Watervliet and Rock 
Island arsenals. 

With traditional Ordnance caution, en- 
thusiasm was curbed during further modifi- 
cation until, in 1940, an improved model was 
demonstrated before the Air Corps Board 
at Eglin Field, Fla. As a result of this dem- 
onstration, and under the direction of Colo- 
nel Barnes as Chief of the Ordnance re- 
search program, a number of industrial 
companies were called in to help with de- 
velopment and manufacturing problems. 

‘Their wholehearted co-operation produced 
a 75-mm. aircraft cannon more powerful 
than even the old French 75, with a perfect 
ed recoil mechanism and mount that met 
the peculiar requirements of aircraft instal- 
lation. To Victor F. Lucht, an Ordnance De- 
partment engineer, goes credit for develop- 
ment of the recoil mechanism and the work- 
ing out of the details that assured flawless 
performance of the assembled gun. 

After more extensive ground tests, the 
new 75 was taken into the air under the su- 
pervision of Ordnance personnel. Again 
Captain Quinn came forward to take the 
risks attending the first firing aloft. The 
results justified these risks. 

Now the problem was to find a suitable 
plane to take this great Ordnance achieve- 
ment into combat. As this cannon was a 
fixed weapon, the ship to carry it had to 
have speed and maneuverability, with the 
guts to stand not only the installation 
weight but also the shock of firing. The 
size of the installation, too, had to be con- 
sidered, along with the necessary equipment 


(Continued on page 228) 
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DATA ON WILLIAMS’ TURNING TOOLS 
(Data Sheet No. 7) 


Tool Holders must be engineered to withstand the 
severe treatment which modern metal turning im- 
poses on the cutting tool, Williams’ Holders are 
drop-forged from a specially selected grade of steel, 
treated and hardened to develop 
ance to all wear and insure a hard rigid seat for the 
cutter directly under the holding or locking device. 
‘This tends to prevent cutter breakage which is due 
largely to the recess or pocket formed by short bits 
being forced into the cutter seat of the holder when 
the shank has not been properly hardened. 


naximum. resist- 


wituians POOR CUTTER aT CHANNELS 
‘DESIGN 

os POOR CHANNELS wea 
[ae Howow UNDER sx 
a 

stating SEARING OM BDOES ONLY 


In Williams’ Turning Tool Holders the nose is cham- 
fered to permit convenient use in close quarters 
where spac t Screws are located at 
right angles to the cutter bi anel to pro- 
vide full contact of the point of the screw with the 
cutter bit and insure maximum holding power. Screws 


“ar=_§_ (Cy 


(ONG cwannte 
Taxes fant 
tinct at 


LE, 
Cri 


and tapped holes are held to the close fits essential 
for long life under gruelling tool holder service. Note 
that the extremely long cutter bit channel extends 
thru the bottom face of the shank, providing maxi- 


aFRE DATA 


(WILLIAMS 


pROP-FORGED Toots 


mum entry for the cutter bit. This feature 
minimum overhang when a fu gth bit is used, 
thus reducing the danger of cutter bit breakage, 


sures 


Carbide Turning-Tool Holders 


The brittle nature of tungsten carbide makes it abso- 
lutely essential that the bit be held rigid and the 
cutting edge supported as m le. To 


weavien 
Shane 


rau surrorr 

Choe Carter 
accomplish this, the shanks of Williams’ Carbide 
Holders are made heavier and longer than regular 
Holders of equal cutter capacity. The cutter channel 
broached parallel with the base of the shank rather 
than at the usual 15" angle. The parallel broaching 
of the cutter slot permits proper grinding of the cut- 
ter so.asto give maximum support to the cutting edge. 


J. H. WILLIAMS & CO., BUFFALO 7, N.Y.’ 


ON USE OF SHOP AND HAND TOOLS 


Your name and address in the margin below will bring 
11 Tool Holder Data Sheets (punched for 3- 
and a list of our complete Data Sheet series. Mail to 


.g binder) 


above address, Dept. PS-2. 
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There is no substitute for Experience 


n Roping or Outboard Motors 


Looks easy—when a good man does it, But just 
try hitting the target without experience! 

That's what we mean about outboard motors. 
Good engineering, good materials, good service— 
all these are necessary to the ultimate enjoy- 
ment of outboard motoring. And all of these 
improve with experience. 

Take service, for instance. Our service depart- 
ment, which has been at its job for 20 years, plus 
a national organization of experienced dealers 
are prepared to give Johnson owners quick, effec- 

tive service where and when they 
need it. (Excuse us, please, if our 
present service for the armed for- 
ces means slower service for you.) 
~mma In service as in all other de- 
partments of outboard motor 
manufacture, there is no substi- 
tute for experience. That is a 
good point to remember—when 
outboard motors are again of 
fered for sale, 
JOHNSON MOTORS, Waukegan, Ill. 


JOHNSON SEA-HORSES FOR DEPENDABILITY 
When You bulld CLEVELAND MODELS 


You‘re Building Models that Pilots, Bombardiers, 
Instructors, Cadets-in-Training and 
Mechanics of All Classes in the 


P-38 
“LIGHTNING” 


350" py stpauntuass” 


40,000 ft, cell- 
‘Master Kit 'SP-ti $4.00 


‘36-in. Industrial Training Models 


Build these bisa 
ft. span models 
Each realistic. 
beauty. 


UDSON”” 
Bomber 
sed for bombing, Sent 


Send Se for new 
Z No. 41 Catalog 
See your dealer frst. If he can't % —— - nor ) 


inorder direct. Include ise 
‘back charge with “ALL orders. = Lees 


Cleveland Model & Supply Co. oe is"scdct Sareszn'titec':3i! & 4508016 Lorain Ave., Cleveland 2, Ohio 
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You owe it to your Uncle Sam! 


He needs manpower—every available person. A bearing deficiency 
may keep you out of the armed forces. . but you can do your fight- 
ing on the home front... im war matersel plants. A good bearing 
aid enables you to go all out im the war effort. The movement is 
growing. In our plant today are workers wearing bearing aids 
‘and contributing as competently as if their bearing were normal. 


You owe it to your friends! 


They want to enjoy your company as much as you do theirs. 
Your hearing aid means as much to them as it does to you. 


Are you really doing your part? 


That question only you can answer. Think! 


* 
+ 


ek ke ek we ee OF 


Report on a Revolution 


The New Zenith RADIONIC 
HEARING AID 


GQ exe 


Complete—with Radionic Tubes— 
Microphone and Batteries 
+++ Liberal Guarantee 


make possible into this $40.00 hear- 


ing aid. Iehas no other models ... ove 
model .. . one price... one quality. 


ADDRESS DEPT. PS-2, 


HEARING AID DIVISION 


Zenith recently started a revolution 
to reduce che cuit of hearing. Afcer 
years of research and preparation, 
the Zenith Radionic Heanng Aid is 
now offered to the public. 


The price—$40—(about one-quar- 
ter that of other good vacuum tube 
snstruments). Complece—ready to 


Inguities from everywhere have 
flooded the mails—telephone calls 
—telegeams. 


A sales volume—unheard-of in 
this field—is gaining daily momen- 
tum—and is a demand created by 


kok 


There are cases in which deficient hear. 
ing is caused by « progressive disease 
nd any heating aid may do harm by 
giving a fase sense of security. There- 
fore, we recommend that you consult 
your ocologist oF ear doctor to make 
sure chat your heating deficiency isthe 
type that can be benefited by the use of 
4 heating aid 


ZENITH RADIO CORPORATION 
CHICAGO 39, ILLINOIS 


FEBRUARY, 1955 


self-evident ment of the instrument 
itself, Today our problem becomes 
‘one of production and distribution 
to as quickly as possible make the 
Zenith Radionic Hearing Aid a 
able in all localities, 


We are doing our best co furv 
additional manpower for UncleSa 
production forces. And—in the do- 
ing—we are experiencing that rare 
satisfaction born of directly contrib 
vung co the welfare of individuals. 


FRANCHISED BY ZENITH. (NO 
HOME CALLS OR SOLICITATIONS) 


Write ws for abéress of eatles neared te you 


ko 


TO PHYSICIANS: 
A desiled scientific description 
will besent upon request. Further 
technical decals wall appear 1a 
‘medical journals 


ADIONIC PRODUCTS EXCLUSIVELY 
WORLO'S LEADING MANUFACTURER 
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POSTWAR 
PRODUCTS 


%& Have you a good idea for a post- 
war product—a patent—a fully- 
developed commodity with na- 

nal volume sales possibilities 

that can be produced in whole or 
part from metal stampings? Write 
us about it now—in confidence. 


%& More than a quarter century's ex- 
perience in the fabrication and 
assembly of metals of all descrip- 
tions, plus expanded facilities and 
skilled manpower, will enable us 
to manufacture and merchandise 
soundly-designed, new products 
for peacetime demands. 


%& We will acquire the items selected 
by our Postwar Products Com- 
mittee either by purchase, royalty 
or contract. 


3 If you know of a product that you 
believe we can manufacture to 
advantage, please send complete 
information by letter, accompan- 
ied by blueprints, drawings or 
sketches. 


%& Your suggestions will be held in 
strict confidence and fully pro- 
tected here. We will review them 
with care and interest, and arrange 
for a personal interview if we 
wish to consider them in detail. 


Please address: 


Postwar Products Committee 


THE GEOMETRIC STAMPING COMPANY 
1115 East 200th Street * Cleveland 17, Ohio 


Sound: Wartime Tonic 


(Continued from page 128) 


Findings of Dr. Harold Burris-Meyer and 
his chief assistant, R. L. Cardinell, have 
aided hundreds of plants. 

Too much music in industry is like too 
much ice cream—sickening. Cardinell’s 
tests show that when music is played con- 
tinuously workers fail to react at all. All 
kinds of timing have been tried. Music for 
one, two, three hours. Music for ten min- 
utes—off ten—on ten. Music for intermit- 
tent 30-minute periods. Music for one hour 
at start of work and before closing. 

‘This is the best advice to date: 

‘Two hours of music is sufficient for any 
eight-hour work period. 

Avoid identifiable vocalists or tricky in- 
strumental music. “Deep in the Heart of 
Texas,” for instance, is out. It stops work 
because, naturally enough, workers feel 
obliged to clap the chorus. 

In general, use familiar music—dance 
tunes, Viennese waltzes, and the like. 

Provide bright, snappy music at start of 
work and just before daily fatigue points. 

Don't play music louder than is necessary 
for good definition. It should be background, 
not spotlighted effect. 

Select music so as to create a progressive 
mood, building up intensity and tempo from 
operetta to waltz to foxtrot. This gives the 
worker a gentle push, and has a carry-over 
for an hour or more, 

Requests of workers should consume 
luncheon programs, and may include num- 
bers regarded as too “hot” to work by. 


ANSWERS TO QUIZ, PAGE 127 


(1) "Hike Notre Dam: 
ore preferable to mi 
to dep 


; College marches 
ry music, as the lat- 
ss workers by calli 
the service. (2) 
Are My Sunshine"; religious music 
stops work like @ fire gong. (3) "Merry 
Widow" Waltz; polkas are too fast and too 
y for good work on assembly lines. (4) 
Overture; war songs tend to 
depress employees, especially women. (5) 
“Auld Long Syne; so-called “highbrow, 
vous in a war plant. (6) 
"Laflani’; raweous veosls ore taboo. 
(7) “Ahi Sweet Mystery of Life"; playing 
the national anthem often stops work by 
causing workers to stond at attention. (8) 
“One Alone"; there is too much action in 
ish Washerwoman." (9) "Home on the 
Range"; ragtime ond fost swing music upset 
workers" production rhythm. (10) "Why Do | 
noisy South American numbers 

are disturbing to most war workers. 
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HEN a fellow writes that from “some- 
where in New Guinea,” you get a good 
.idea how motorcycling really gets hold of you. 
Here’s what he says —"“I sold my motorcycle 
after I came into the Army but when I get out I 
am going to get a new Harley-Davidson. 1 can 
hardly wait cneil I gee behind those handlebars 
again, The Harley-Davidson sure gives you 
economical transportation. So until this is over 
and Iam back in the saddle, keep them rolling.” 
You bet, Dave—we're keeping ’em roll- 
ing to the armed forces so you'll be back home 
sooner. And in the race meets, gypsy tours, 
hillclimbs and endurance runs to come, war- 
proved Harley-Davidsons will be out in front! 
ots of fellows are buying War Bonds now — 
to get new Harley-Davidsons after Victory! 


DAVIDSON 


MOTORCYCLES 


HARLEY-DAVIDSON MOTOR CO. 
Department PS, Milwaukee 1, Wisconsin 


Please send ‘at once free copy of 24-page 
“Enthusiast” Magazine, filled with motor- 
cycle action pictures and thrilling stories. 


Nome. 
Addres 
City tate. 
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Practice for an R.C.A.F. Pilot 


“I am a New Zealander, serving 
with the Royal Canadian Air Force. 
Thave hunted throughout New Zea- 
land and hold the record for the 
biggest wild boar shot to date. This 
beast fell to my .22 Marlin rifle, 
from 40 yards. This rifle is looked 
upon as the most accurate and long- 
lived rifle now in the hunting circle” 


S—H-—N.Z. 416819 R.CAF. 


‘Thank you, pilot. The sport you enjoyed 
‘and which, Ged willing, you will follow 
again, hos prepared you well for still 
the seas. Marlin 
wishes you good hunting! 


THE att eo 


+ Turn in your old shells and cartridges to local scrap 
collection. Metal urgently needed for war production. 


ACCURACY. ..Mastn rite barrels—of all models Teves ace 
ton, tubular magasine“have deep-cut * 
lard" ‘rifling. Their exceptonal accuracy fas been 
byword for generations. 


SAFETY... Rugged solid top receivers and safe side ejec- 
tion are famous safety features of lever-action Marlin 
Rifles. The solid top contruction is also ideal for low 
telescope mounting. 


FIREARMS CO. 
New Haven, Conn, 


ticity, e, reliable performance 
Mtartls's model 394 is the only take-down rifle exponiog 
all working parts by the turning of a single hand screw 
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Flying Big Gun 
(Continued from page 222, 


and accessories and a man to load the gun. 

Several manufacturers were consulted. It 
was a lucky break when North American 
Aviation came forward to offer the Mitchell 
B-25 bomber as the steed. Already it had 
been battle-proved on every front. If it 
would do, months would be saved in getting 
the gun into combat, 

By a happy design coincidence the Mitch- 
ell was ideal. Along the left side of the fuse- 
lage, under the pilot’s compartment, it had 
a tunnel used by the bombardier in getting 
into his nose position. This might be just 
the spot for the placing of the gun. 

To North American, then, was given the 
exacting problem of installing the 75 in a 
combat aircraft for the first time. Com- 
pany experts received the drawings of the 
gun and installation in mid-August 1942, 
and George Bussiere, staff engineer in 
charge of ordnance, gathered his able as. 
sistants about him and dug in for a session 
of sweat and toil. 

What they really had to work with were 
the M-4 aircraft cannon and the M-6 air- 
craft-type mount as developed by the U.S. 
Army Ordnance Department. What they 
had to achieve was the attaching of these 
units to the Mitchell medium bomber. 

First the group studied the Mitchell's 
structure to see if it would do “as is.” It 
would—on paper—for months before added 
ruggedness had been built in to support the 
nose wheel. Tests were made, and the con- 
sensus was that she could “take it." 

To accommodate the gun muzzle, a mild- 
steel port was fitted to the nose of the ship 
at the end of the bombardier's tunnel. The 
nose itself was entirely enclosed in metal, 
replacing the transparent sections in the 
standard model. Above the cannon muzzle, 
mountings for two .50 caliber machine guns 
were fitted as auxiliary weapons, and the 
necessary armor was added for safety. 

‘During the next four months, test sections 
of the altered fuselage were taken under 
wraps to isolated sections of the California 
coast for testing on a 200-yard range. Here, 
in utmost secrecy, test firings were made 
with loads ranging from half charges to 
more than 115 percent of normal combat 
charges. As the thunder of these explosions 
died away, the sections were started back 
for a final check at the factory, where the 
verdict was pronounced with satisfied grins: 
“She can take it—and plenty more!” 

Just three months from the day when 
Bussiere first opened the blueprints, test- 
pilot Rudd was firing the 75 over the Pacific. 
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CONDENSED SPEC! 
ava’ x 10" Number 
Toble 
Toble Te 
Longitudinal ene 


Vertical casuns, 


— WAY TO TOKYO! 
sl 


harper shooting . . . closer bombing . . . greater 
speed —that’s our edge on the Nips! And the precision that 
makes it possible begins on American production lines where 
less than a thousandth of an inch is a sacred thing to Uncle 
Sam's crack machinists. 

In production plants throughout the country and 
in the mobile machine shops of our armed forces, Atlas ma- 
chine tools are helping make and keep our fighting weapons 
on top. The Bench Milling Machine is one of the Atlas tool 
room and production favorites that have taken over small 

work to release large machines for larger jobs in plant 

‘Wx after plant. This compact, modern tool handles all 
milling operations with splichair precision, 

Keep these facts in mind when you think 

about equipment for your post-war shop. Atlas Tools 

are proving their worth throughout the world. 


ATLAS PRESS COMPANY 


255 NORTH PITCHER STREET © KALAMAZOO 130, MICHIGAN 
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SHAPERS 


+ BUY WAR BONDS NOW * 


ror a New Glas SHGP 


Arter THE WAR 


Scientific shear tests prove 
thatWeldwood Glue" 

the glueline the Safety line.” 
eis actually stronger than 
the wood it joins! 

Your hardware store or lum- 
berdealethashandy packages 
of Weldwood Glue in 10c, 
25e, 50c and 85¢ (1 Ib.) sizes 
and 5 Ib. cans. Get a can to- 
day ‘or send 25¢ and your 
dealer's name for a trial 344 
oz. sample, 

UNITED STATES PLYWOOD CORPORATION 
Weldwood Glue Dept 37, 95 W. Adth Se. N-X.18,N. 
“Makes the glue line the SAFETY line 


strength. 2. Water 
proof, bacteriae and 
Fot-proof, 3. Qui 

and easy to use, No 
heating. No waiting. 
Mixed juse by adding 
water to powder. 
4. Economical. 5. 
Applied cold, quick- 
setting 6, Stain-free. 


Making only Chicago 


highest quality— 
shipping orders promptly—this Is eur job, our battlefield. 

‘With full WPB approval, we stopped making all 
large sizes and fixed our sights on wheels 3” in diam- 
eter and under. 


‘We worked around the clock, 24 hours a day, and in | 


a short time were able to fill orders on time. 
central location cuts time in transit. Today 
waiting. With the Army-Navy 

"E" at our masthead, we are 
going full speed ahead. 

Handee Tool of 1001 Uses and Hi-' 
Power Grinders are still available 
to all who have priorities. 


Send for Free Catalog. 


CHICAGO WHEEL & MFG. CO. 
115 5. Aberdeen St. Chicago 7, 
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110-VOLTS 
from DIRECT CURRENT 


AC 


‘A FULL YEAR'S SUBSCRIPTION TO 
CONSTANTINE’S Chips & Chats 


TOOL MAKERS 


Have used and recommended Gerstner Tool 
Ghosts 40 Cat 


fog isting over 1000 
_iihentic items induding oid, biatols, aworda.” Raiven 
get our 100 page iilustrated catalog, send 250 (3 

ROBERT ABELS, BOX PS, 860 Lexington Ave., New York 21, N.Y, 


A REAL Money Maker 
for farm or factory. Uses 
cheap liquid fuels. Pays for 
itself out of savings. 


MAKE MONEY 
Start a wood saw- 
ing business — turn 
spare timber into cash. Factory prices; 
cash or terms; FREE Catalog. 
WITTE ENGINE WORKS 


1600 Ookland Ave. KANSAS CITY 3, MO. 


ONLY FIGHTING DOLLARS COUNT 
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BUY MORE BONDS 


Lovely Pin-up girls aplenty... but barrack 
walls can't hold alll the pictures a soldier sees. 
Beyond are other scenes... perhaps of that 
winding inlet, blue and silent... che big 
rocks topped’ with pines against the sky... 
Balan Ceeonhel ant foughe like inte be 
"Man, ob man... when I get back!” 


In fox-hole or gun turret ...or.at bench, ma- 
chine or desk... we all have our “pin-ups”. 
Things we've enjoyed before and that we're 
going to enjoy again. Mental pictures that 
to each of us satisfyingly symbolizes the free- 
dom that America is fighting and working for. 


&” Piu-ufer”..we all have them! 


The fine motors that now go, and which for 
more than two years have been flowing from 
the Evinrude plant to all branches of our fight- 
ing forces, are designed to speed the day of 
Victory . ... when pin-ups can become realities. 


EVINRUDE MOTORS, Milwaukee, Wisconsin 


Evinrude Motors of Conode, Pi 


EVINRUDE 


OUTBOARD MOTORS 
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FASTER NUT DRIVING 


‘SEVEN SIZES 


SEVEN DIFFERENT 
COLORED HANDLES 


COMPLETE IN 
LOCKABLE METAL 
TOOL HOLDER 


‘You can well be proud of this set of tools—and thelr efficient 
Derformance, cm all Kinds of electrical work! Each size of nut 
Sriver has a’andie of a different color.” No fussing around for 

rorrect slte--Just select he color. Handles of special plastic 
fe Fesiatant to electrical shock and fire. Sockets are precision 
med, deep enough to handle two nuts. Slses range (in 
Sands) for nute from 3/10" to 44”. Supplied in sturdy: metal 
holder which can be wall mounted and locked. Ask your radio, 
lectrical o hardware dealer or write: Dept. 1. 


PARK METALWARE CO., INC. 
Orchard Park, New York 


QUALITY TOOLS, 
PREFERRED BY THE EXPERTS 


America’s speed in equipping herself for war 
has amazed the world! One reason is that whole 
fleets of powerful little CUSHMAN Motor Scoot- 
ers zip through many great wartime plants, 
saving time and manpower. 

‘Where several foot messengers former! 
livered mail, orders, messages—one CUSH 
now does the job! Where precious time was lost 
ag inspectors, officers and others walked long 
distances, CUSHMANS now get them there in a 
hurry! Tt’s convenient! It’s economical! It’s 
easy to stop and park anywhere! 


WAR NEEDS TAKE MANY CUSHMANS: "me cUszBEAN 

thoroughly proved itself under terrific wartime 
Pressure, that the Army: Navy and Air Ferces—at home 
And at the front—are buying ‘them in large numbers. 
With ‘the Army-Navy “E" at our masthead, we are turn- 
ing them out faster than ever! 


de- 


SEE YOUR DEALER: see your dealer 
who, handles the CUSAREAR’ "Or, 
Bend for free booklet, with photos, 
full detatis and Low Prices: 


CUSHMAN MOTOR WORKS, Dept. M-6, Lincoln, Nebr. 
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SHIP 


MODELS 
ILLUSTRATED 


with a guide to 


29 WEST 15th STREET. 
NEW YORK CITY 


Marine Movet Co. ver. ps 


POST-WAR PRODUCTS WANTED 


yhose principal 
"d from steel, 

aluminum or magnesium. Will consider developed 

of partly developed ideas. Correspondence invited 

|] with inventors, deal ‘engineers and patent at~ 
‘8 which will be treated in strictest confidence, 

‘we have capable engineer- 

ifs. Prompt attention. Write 


[x #20] ENGINES IN STOCK 


‘The G. H. Q. miniature gusoline engine that 

3,000 
WLP. Complete with, 
fuel, 18 acceasorien 
‘and full instructions. Pully bench tested and 
Feady to run. For boats, planes, midget ears, 
tte. Send oniy $1.00—Shipped Collect 0.0.0, 
same day, Send 2c for iilustrated Catalog 
of hundreds of hobby items 


GHQ MOTORS, Dept. SV. 40 East 21 St., New York 10, N.Y. 


WINN’S new pea 
] HOME LABORATORY 
CHEM! CAL KITS 


For High & College 
Students, ‘be for Litera- 
ture and Retail Supply Catalog. 


4,,H, WINN MEG. CO.. Dept. 102 
‘24 W. 23 St, New Y Y. 


SELLELECTRICFENCER 


New HIRALL Fence RETAILS 


Bit "weber get Bell [25 


fheslers” or “auc, Bateamen 
Good territory open.” “Samples, $3.00, 
LEJAY MFG. CO, 


2023 LeJay Bidg., Minneapells, Minn. 


PAINT STRIPING TOOL / ONLY 


Buy Wer Savings Bends end Stamps regularly. 


WENDELL MFG. | co. 


2543.N. Ashland Ave. Enlcago, 
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Here’s a handy collection of technical dope that 
makes it easy to do finer work, faster, in your 


Homecraft Shop 


Practical material, arranged for quick reference, 
helps you master more tools and operations . . . 


cructions on fitting), Standard 
ood Mouldings, the “Lathe Index 
Head, ‘Types of Hinges (2 sbects), 
layout Problems, and many ‘others, 


Homecrafters all over the country 
have given a rousing welcome to 
Batch No, 1 of Delta Craftsheets! 
These 30 filled sheets from the 
world’s leading maker of home 
power tools, add to yourskill, help 
prevent waste of time and material. 
‘Sheets we reprinted rom The Dela Beit ise: 
ram, the mapasine for home crater bse, lengths 
men. On heavy paj with the back rauge, etc.; Tables of Cutting Speeds 
Blank for notes, hey are casily re-  Eounterbore Size for Cap Screws and 
soved from ie Resco ring bin- Machine S ete, 
aiden are mi res Add to your Libra 
At Your Fingertips! “These Craftsheets makean importantad- 
Here is hard-to-find material that Gijon co your home workshop libra, 
Becliy appeatt only ix expeastye  Sunonso ous hone wockshop leary, 
Basally, appeays,onty ig Sapemsive one that grows even more. valuab 
Cass belplagtyou tacn"our work wat *#,gditional barcher are iaqued. 
marks you as an expert. sheets separately. But for permanent 
For exa Serna Sad coeropinacy, Se mene 
Ja Bech Nov you meds theet shows Sint vou ender both. 
ing how 10 compute pulley speeds, Fill ourthe 


Corplege wih examples and diagrams: coupon and 
‘nother sheet shows how to cut maif ie today 
mated seamen, Yor” fgures having With check, Batch No. 1 
from 3 to 14 sides. Tioney-order, 

"There are sheets on Shaper Knives, or stamps of Delta 


Spark Test for Metals, Taper ‘Tura: Send prompt: 
ig. — Serover Method, Application ly tobe sure (UIE 


of 3-Knife Cuccer Head, Abrasive of early de= ir 
Disks (with ‘able for selecting and livery.” Ring Binder 50* 
Total - - 75° 


Tear out ond mail coupon today 
ee 


Editor, Deltacraft Publications 1468 
THE DELTA MANUFACTURING CO, 
683BE. Vienna Avenue, Milwaukee 1, Wisconsin 1 


Tam enclosing... 


Baae Nas Be, erect 

MI LW. AUKEE 1 BOTH Batch No. 1 and Ring Binder.....756 ' 
v = <a 
Power Toots Ti meg ee 


eee | 
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SYN-FLO. 
ae (= SHAN 


Electricity for Any Job—Anywhere 


ONAN GASOLINE DRIVEN 
tlactricity in locations where it 
‘ond for emer 


Sizet fom 250 0 35.000 watts, A. 
‘Finishes walls like TILE 50 [800 cyclen 110 
Finishes woodwork like sd Ose aeet meee 
PORCELAIN ly furnished 
‘This Is really it! Modern science has pro- ees 
juced this new white eo: 
your apply. with 2 brush 1 actually has D.W. ONAN & SONS 
fe same chemical properties of genuine tom Aver enone, SIE 
molded plastic products, 
‘A BRUSH-ON PLASTIC 
With an ordinary brush you flow this 
coating on your woodwork and it dries to 
& smooth. porcelain finish—hard, ‘water~ 
Proof, abrasion-resistant—stays brilliant 
White, 
‘You won't have to wait until after the 
war for this new, scientific. plastic dis- 
covery. Limited quant 
MONEY-BACK GUARANTI 
One gallon SYN-FLO Liquid Plastic wilt 
cover walls of average room. Send only 
$5.95 for full Gallon SYN-FLO with 
GlGl hinner, express: prepaid. 
C.0.D. if ‘desire 
LY AVAILABLE 


Try Anti-Gray 
Hair Vitamins 


Plus Wheat Germ Oil (E) Vitamins 
ON THIS MONEY BACK OFFER 


| RESTORING COLOR TO GRAY HAIR WITHOUT 
DYES IS SCIENCE’S LATEST MIRACLE 


BETWEEN YOU 
AND THE COLD 


New pliable plastic 
stops leaks, saves fuel. 
Weatherstrips windows, 
doors, baseboards — 
caulks casements; makes 
packing, gaskets. 


rasy To appLy prkae 
Unrolls like ribbon. Just p 
into place and it stays put. Does 
not crack, chip, dry out or shrink. \ 
About 80 ft. to a roll. At stores 


or $1.25 prepaid ($1.40 west 
of Rockies). 


BBL stops tar paiP—A sure cure for con 
Asmeation rip from tanks, pipes, w 


ceilings, ete, Apply with brush, trowel or spray. At stores 
or $1.90 for 1 gal. prepaid. (82.10 west of Rockies.) 


oper lemes 


ss eoke 


int 
raerfa ea 


J..W. MORTELL CO. oct ti, PANATES CO. Bx: 
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Ss 


Now You fan BLAST OUT 
CLOGGED, DIRTY DRAINS 


Clean Them Thoroughly With 
CARTER 


WATER PRESSURE DRAIN CLEANER 


So Easy to Use. The minute you notice a slow- 
running drain put a Carter Water Pressure Drain 
Cleaner to work. Cleans out filth, corrosion, soap 
curds and other stoppages in double-quick time! 


Uses water pressure to clean drains, and oper- 
ates on an entirely different principle from any- 
thing you have ever seen. Simply attach and it 
works automatically. Has no moving parts. Uses 
no caustics or other dangerous chemicals. Good 
for many years of service. 


Get Yours TODAY—Designed for use on 
lavatories, toilets, kitchen sinks, laundry tubs, 
bathtubs and basement drains. Housewives are 
delighted with the wonderful job it does. Indeed, 
any woman can use it. Get yours today. Ask your 
neighborhood dealer or you may order direct 
by using the coupon. 

ONTHANK-DAVIS CO.,Dept. PS, DesMoines9,Ia. 


CARTE 


WATER PRESSURE DRAIN 


MAIL COUPON 
Onthank-Davis Co., Dept. PS, Des Moines 9, lowa 
[71 hstclore #2-50. Sead me Carter Drain Cleaner with 234 


[1 Kaaglose $3.95. Send me Carter Drain Cleaner, 736 fe 
length. 


for 2}4-ft. length. 


Family size, 
length, $3.95. 
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HOW TO OBTAIN 


SHOP TOOLS 


at the earliest possible moment and 
PAY FOR THEM OUT OF 
PATRIOTIC SAVINGS 
IN WAR BONDS 


TOOLS| 20 carson priut ser 
TO FINISH ater: 
THE JO : 


¥ "18 


Smee rece 
‘CARBON DRILLS. occutisrs size Tans 
5 


q 


URCHASE 
RIORITY 
TaAINeE' 3. Atuany GUE. a 
Fommance’ Soumno clot. 
tsi Ghee ean 


asafe, convenient plan for forward-looking 
shop men and home craftsmen. 
‘ith manufacturers now engaged 100% 
in war production, the pent-up demand for 
shop tools is tremendous. You can avoid | | 
prolonged waiting for your tools, or the 
necessity of buying something less satisfac- 
tory, by reserving a preferred delivery 
sition now. Use this convenient coupon 


OTTAWA 
MmTRACTOR 


bes ciccead Semel _ SAW 
ea 


BOICE-CRANE CO. 
944 Central Ave., Toledo, Ohio 


tated wiers Book end Prices 
‘Forest Ave, OTTAWA, KANSAS 


copy of Your eatalog on shop tools 
NAME- 

STREET 

crry_ 


BENJAMINE 2 


H-C PELLETS ARE AVAILABLE 


at dealers oF direct. Cal. .22 and Cal. .177. Produetion of 
Bi shodels Benjinia ‘Ae Sten and Benjain Ale Pinas | eu 
shared in War Work wait FoR oURucusTRATED | “EVEREADY” FRESH DATED BATTERIES 
BENJAMIN AIR RIFLE CO.. 811 Marion St. St. Louis, (4) Mo. | The word “Eveready” ts the registered trade-mark of National Carbon Co. Ic. 


Make up to $12 tn a Day! 


WHEN YOU BUY FLASHLIGHT BATTERIES ASK FOR 


HOBART 


"SIMPLIFIED. 
ARC WELDERS 


HOBART “One of rhe Warld’s Largest Builders © 


236 Buy War Savings Boads and Stamps regularly. POPULAR SCIENCE 


BETTER 3. 
RAZOR BLADES 


-Mmeans STEEL for VICTORY! 


Ask the men in the steel rolling mills and they 
will tell you the importance of precision in the 
making of ‘razor blade” steel. PROFESSIONAL 
Blades combine the finest quality steel . . . special 
razor blade processing . . . together with the skill 
of highly trained metallurgists and razor blade 
craftsmen to give you a blade unique in ris 


performance. 
PROFESSIONAL Blades 
assure more longer-lasting 


shaves because they are 
precision-made and tested 
in every detail—from steel 
mill to the finished blade. 


PRECISION MAGE © RUST RESISTANT 


BLADES 


CO, 32 GHKEN STREET, wewane, 2, wEW JERSEY 


Proressiona 


Do you know what makes this 
| DURO G’Jointer : 
soieaiei._ Winianinia sail 7 


‘The DURO 6-inch Jointer has been acclaimed by men who 
use it as one of the finest jointer values on the market! Here’s 
why: It has many exclusive features such as front and rear 
blade guards, extensions to increase support of work to 60", 
fence that eliminates dangerous gap over rear table, New 
Departure Ball Bearings. Cuts to 4” depth on material 6” 
wide. Has many other unusual features. 


SEND FOR LATEST DURO CATALOG... 


For full details and prices on the DURO 6° Jointer send 
DURO CATALO slow. Also 


ae 
join fan Rouers thugs, Crista: ‘Lateen 
sere Rates; Elestble: Saisie) ad Portable El 

tric Drills. 


| Toe dure Mets Prodectsce, 
Be ewe ee Cheat, leis 


DURO TOOLS ess 
; 


MACHINE TOOL DIVISION 
ALSO MAKERS OF DURO HAND J00LS 


RT PRECISIONGAGE BLOCKS 


WARRANTEED 


DIAMOND 
ENGAGEMENT 


WEDDING RINGS 
fm cP 


GUARANTEE 


The LOVEBELL Cer 


a =i 
‘Asthma Mucus 
Loosened First Day 


For Thousands of Sufferers 


Choking, gasping, wheezing spasms of Bronchial Asthma 


Ri 27.09 
Poi7.Set $143.00 


ruin’ sleep ‘Ingredients ‘in. the  prescripuon 


‘common 
day, thus 
Tioking 


“SEE DREMEL MANUFACTURING CO. Dept. 
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YOU CAN EASILY MAKE | 


Telescopes—Magnifiers—Photographic Gadgets | 
and HUNDREDS of EXPERIMENTS with | 


cor LENSES 


cost 


Big 10 Page Project and Idea Booklet 
all sets—describes successful developments—pol 
the way to new experiments. 
ALL LENSES NEW, anely ground and polished, 
chtly chipped—A SALVAGE BARGAIN! 


Viewer, groun 

| Hor, experimental optle 
Smail pets, copying, ultra. cl 
many other 


“up shots, and many, 


1" 35 Lenses 
tenis in the 


‘variety of optical 


JUST COMPLETED! 


Idea Booklet “Fun With Chi 
‘00. The Complete Hand 
ty of exciting experiments and 
you ean build 
PRISMS! $1.00—$1.35—$2.25 
Set of 3 of the above sizes complete $4.50 
Limited Number! Hurry! 


EDMUND SALVAGE CO. 
27 W. Clinton Ave., Dept. 10, P. 0. Audubon, N. J. 


FROM OLD | 
AUTO PARTS 


ORDER TODA 
‘book, only $1.00 postpaid. Money 


‘SCIENCE AND MECHANICS, 154 E. Erie St, Dep. 


730 


: cf F, 

SIMD New sbacinnce fora manent 7s 

ie tu Baden (fS) 
neceasary to change 
Spicer one wor” Anstner 

Sareea bam. 

ed 

i ace Sader 

cay stare Oey 


pehactaecans ar oe 
SIGN EASILY*»> EXDERTLY 
PAINTED~"-LETTER PATTERNS 


SHOWCARDS Soe 
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ay! Tune Up Your | 
‘N OO ate System 


't put it off, Stop those 


1 up cracks—tight- 

en _joints—do it promptly, 

tively, inexpen- 

with famous Smooth- 

On No. 1 Iron Repair C 
ment. Famous because 


pro- 
fessional repair men have de- 
pended on it for close to half 
a century, 

Now—when getting new 
equipment is out of question 
—get your furnace, boiler, 
hot water tank, piping, rai 
ators ready for the cold 
weather ahead, Don't wait 
until trouble starts. 

Any householder can use 
Smooth-On. No heat required. 
Goes on like putty, hardens 
dependably. Will do count- 
less other home repair jobs— 
tightening loose fixtures, han- 
dies, screws, bolts, knobs, 
pil casters, ete. Your neigh- 
borhood hardware store sells 


ur hardware store 


or, if necessary, from us. 


FRE 


Handbook on 
Home Repairs 


40 pages of simplified instructions, 
money- and time-saving short cuts, 
Pocket size. 170 clear-cut diagrams, 
Handy index. Send now for your 
copy 


= MAIL THIS TODAY = 

Smocth-On Mfg. Co. Dept. 58, 

570 Communipaw Avenuc, Jersey City 4, Mle 
ye tail me my Smooth-On Hand- 
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UTICA TOOLS 


For Mon Whe 
Really Know Pipes 
- ALL TYPES 


FOR MORE TOOL 
MILEAGE 


pnor FORGE & rOOL Conn, 
UTICA, N.Y. 


Some men select a pipe for style 
alone, Others by lure of price 
But among men of sound judg 
ment, smoking satisfaction is the 
prime consideration . . . Their 
preference is Royalton—for they 
kaow the deeper contentment 
and enduring pleasure that 

this pipe always brings, 


Silver Croy 
Choice Natural Groins 


Write for 
FREE BOOK 


Juot adding Calcium Pantethonate Vitamin to 
regular diet. 


WHY PAY $3.50 TO $5.00 133 
paps 


Ruality "return pac 
refund of your 
ile Products Co 2017 5. Michigan, Dept. 162, 2, Chicago 


Frost snow to sunshine th 
closed season for Good Pictures. 
soldier or sailor doing his duty re” 
your pictures are the visual symbols of the 
things he loves. 


“Good Pictures” 
This 56-poge booklet is 


EPAGES 


[EPAGE'S MODEL AEROPLANE GLUE 
[EPAGES LIQUID SOLDER 


PY ‘by sending 
SE Wo"Argen! Als Arbor 
Michigan, Dept. 
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Fast Becoming 
AMERICA’S NEW i, 
FAVORITE 


MILWAUKEE'S MOST EXQUISITE BEER 
BLATZ BREWING CO., MILWAUKEE, WIS. 


BUY WAR BONDS In Our 93rd Year 


COMPLETE RADIO 
PARTS CATALOG 


| EVERYTHING in RADIO and 
ELECTRONICS for War Train- 
ing, Maintenance or Repair 


and equipment! Whatever you need—yi 
getting in touch with ALLIED firs. Send for this bi 
free catalog today. 


‘THE AMERICAN PAD AND TEXTILE COMPANY 
GREENFIELD, OHIO 
In peas leading mo 
‘Sleeping Bags ond Lite-Save Equipment 
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ANYONE, ANYTIME 
CAN MAKE PHOTO-COPIES 


QUICKLY_ 


The most 
USEFUL 
copying method 
ever perfected 


al, 


ease and speed with 
€O"photo-copies are 
ne, are cre iting hun- 
dreds of new users. This modern, versatile, low- 
cout method makes, photo-exact co 
writtfn, printed, drawn or photo} 
Flence proves that A-PE-CO quickly 


jecomes expert. 
Lowest Investment In, equipment. Use on any desk 
or table, You seed A-PE:COW Let us she 
}ow you can use it to expedite office and shop copy 
ing, Tmmediate delivery See why thousands are tn 
tatisfactory use. Send lor A-PE-CO folder—today. 
AMERICAN, PHOTOCOPY. EQUIPMENT, Co. 
Behe clerk st Inieege 2, tlinehs 
epreantative In prinelpal cities and Canada. 


HT WITH Wa BOND 


Shows how to Start a Good War-Time 
Business with a Big Future 


‘There are 


Beas. ‘With a F 
tomisle Saw P 


One sachine fi 
nd. ba 
pee 
rity” apptieat 
guited “delivery kuar= 
teed: Ger into 


and be 
vente fe 


FOLEY MFG. co, hinneamocis 43¢ min. 


Please send FREE PLAN on 2: 


ww Sling busines 
NAME. 
ADDRESS, 
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DRILL PRESS OWNERS 


HERE'S 1 TOOL wiTH 5 DISTINCT USES 


SZ» mux sarnon morti-purrose 
qi ROTARY WOOD PLANER 
Aces us secaos SISO 


ROUTE & GROOVES TENONS conn 


converts ANY crit orese lm STEEL TOP AUXILIARY 


"Surisce Amisnes DRILL PRESS TABLE 


‘YES, IT z 
Tight Battery’ will give a brighter light, and frorn 3 
10 9 (lines longer life than ary sells, When exhausted, 
may be recharged over night. Ono VICTORY 

{Squats in overall ite about $86,00 worth of dry. 
Wartime’ necemity Fits any flashlight, Limited 
Svallable for civilian use without priority. 


THE AUTOMATIC ELECTRICAL DEVICES CO, 
_ 28 EAST THIRD ST., CINCINNATI 2, OHIO 


AAACIC LIQUID MAKES 


puoras ABPEAR ¥ 


LAM Mig. Co, Dept.298, Neava Bldg, Cincinnatl 2, Ohio 


Buy Wer Savings Bonds and Stamps regulerly. 


don’t WORRY 


Why put up with years of 
esecieen cinco, and 
worry? Try a Brooks Auto- 
matic Air Cushion. This 
marvelous appliance per- 
mits the opening to close, 
yet holdsreducible rupture 
Securely, comfortably—day 
and night. Thousands report amazing results, 
Light, neat-fitting. No hard pads or stiff springs 
to chafe or gouge. Made for men, women and 
children. Durable, cheap, Sent on trial to prove it. 
Never sold in stores. Beware ot jitations. Write for 
Free Book on Rupture, no-risk trial order plan, and 
proof of results. All’ correspondence confidential. 
BROOKS COMPANY, 160-C State St, Marshall, Mich. 


POPULAR SCIENCE 


INTRODUCING-New Victory Model 
“HANDIWELD ELECTRIC~ 


AL WHER 


3/32". Howeves 
sa gene 


‘Supply of 1716" rods ‘only are 
el With the. wel 
Ee ot to'burn out. 


rom ant socket. You 


STOP RADIO STATIC 


‘The ALL WAVE radio filter is guaranteed to 
help you get perfect radio reception. Eliminates 
all hums, clicks, crack 


trie Taxol 
ppliances. ‘The ALL WAVE is a 


electrical 
aelentifie and compact radio fliter that can be 


America’s War Made Industry— 


The restrictions on the manufacture of 
electrical home appliances has greatly 
increased the need for and earnings of 
skilled home appliance repairmen. Al- 
ways a good business, today ELEC- 
TRICAL APPLIANCE REPAIRING is 
one of the most profitable occupations 
that the average mechanically inclined 
man can turn to. On many types of re- 
pairs it is usual for a repairman to charge 
on the basis of $5.00 to $6.00 an hour! 
Work as many hours as you wish—for 
the home appliance repairman is his own 
boss. Operate from your garage, base- 
ment, vacant store, etc. 


If you are at all mechanically inclined— 
can hold and use tools—you have all of the 
qualifications required for becoming a big 
money-earning home appliance repairman. 
Age is no barrier . . . nor is any minor 
physical handicap. Our new course is pro- 
fusely illustrated, shows you in simple, easy 


Used on any make Bletrie radio, ‘Fo connect: Just put your 
Fadio’ plug. thru the slotted opening “an to make each repair on refrigerators, vacu- 
for $1.80" plus ‘postage, Cash ofders sent postseia’ikims | | um cleaners, washing machines, motors, 
Noxue Eliminator Co., 7709 8. | etc. Explains and gives you a\ working 
Hiaietnd, Dept. AW 116, Cikenge 30,_ 18. knowledge of electricity, welding, nickel 
pa Fag plating, etc. Shows you how to build the 
MODEL stiri. Shio Mode Sten racce : power tools you need and how to solicit 
Faringacl, Sopernuasietpaction and keep business coming to you. Not a 
Sh giniod Tale” pine theory course but an honest to goodness 
course written by and used by repairmen 
the Country over. Price of course is so low 
that the savings on your own household ap- 
pliance repairs will quickly pay for it. Act 
now! 


to understand language and drawings how 


1S, 


Special 5 MONTHS tr enly 7 


INil I MODELCRAFTSMAN (Dept.P)Ramsey,N-3- 


Mail Coupon for 


FRE ERs 


CHRISTY SUPPLY Co. 

2834 N. Central Ave., Dept. D-1301 

Chicago, IMlinois 

Please send me all the facts about America’s 
Fastest Growing Industry—Electrical Appliance 
Repairing. 


CRAFTSMEN Ger thes 
BOOK OF MATERIAL, SUPPLIES 
& TOOLS... STILL AVAILABLE 


pe rrr 
et —s 


Name. 


Address. 


| Lowy 
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MASTER eae | MACHINE 


safer, FASTER | 
racto Knives! 


Make Model 
Planes for 


© Biggest 
timesaverfor 
dimensioned 
sketches, 
letcering and 
layouts ever 


While they 
last. Limited 


Supply..only 


EYEGLASSES BY MAIL 


So DAYS TEAL 


ADVANCE SPECTACLE COMPANY 
uth Dearborn Street 
euieaco 1eino’s CMM 
Locksmithing 
NOW MADE EASY! 


51.95 t37! Bett 


CRAFTSMEN—STOP RUST WITH 


e FIENDOIL e 


FIGHT paras: 


_JANUARY 14-3] 


(Leer the practical way, by de- 
rE inns oe ite cori tant 
ete oad sho Fay coupe 
serpent ie 
A NON-PROFIT INSTITUTION backed by a 
g-time leader in the welding field. Indi- 


now for this highly essential war 


7 HOBART SCHOOL |peevekeenes 


THERS COMPANY. 
ROY, OHIO| 


HOBART “One of the World's Largest Builders of Arc Welding Eguigment.” 


KEEP OLD LAWNMOWERS CUTTING 


with the IDEAL LAWNMOWER SHARPENER 
PERFORM A REAL SERVICE | “°cksv'roorteare 


EASY TO OPERATE 
KEEN EDGE IN 20 MINUTES 
Keep lawnmowers in service on the home 
front! Old lawnmowers, like other house- 
hold equipment, must continue to last so 
that vital materials can keep flowing to our 
armed forces. You can keep ‘em sharp... 
make old, dull lawnmowers cut like new, 
and make money too, with the Ideal Lawn- 
mower Sharpener. 


Easy to operate, no experience necessary—just set the 
mower in the sharpener, make a few simple adjust- 
ments, the machine does the rest. Sharpens like magic 
to perfect edge in just a few minutes. Write today for 
complete details. 


THE FATE-ROOT-HEATH | CO. 
2244 BELL STREET, PLYMOUTH, OHIO 


SEND FOR COMPLETE CATALOG 


BUY WAR BONDS...AND HOLD THEM! 


SAYS EVERYBODY IS HYPNOTIZED 


From childhood, how- 
ever, we are hypno- 
tized, our powers put 
to sleep, by the sug- 
gestions of associates, 
by what we read, 
and by various experi- 
ences. To realize their 
really marvelous pow- 
ers, men and women 
must escape from this 
hypnotism. 

The method found by Mr. Dingle in Tibet is 
said to be remarkably instrumental in freeing 
the mind of the hypnotizing ideas that para- 
lyze the giant powers within us. 

A nine-thousand word treatise revealing 
many startling results of this system is now 


A strange method of mind and body control, 
that often leads to immense powers never be- 
fore experienced, is announced by Edwin J. 
Dingle, well-known explorer and geographer. 
It is said to bring about almost unbelievable 
improvement in power of mind. Many report 
improvement in health. Others acquire superb 
bodily strength, secure better positions, turn 
failure into success. Often, with suprising 
speed, talents, ability and a more magnetic 
personality are developed. 

‘The method was found in remote and mys- 
terious Tibet, formerly a forbidden country, 
rarely visited by outsiders, and often called 
the land of miracles in the astounding books 
written about it. Here, behind the highest 
mountains in the world, Mr. Dingle learned 


the extraordinary system he is now disclosing 
to the Western world, 

He maintains that all of us are giants in 
strength and mind-power, capable of surpris- 
ing feats, from the delay of old age to the 
prolonging of youth, and the achievement of 
dazzling business and professional success. 
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being offered by the Institute of Mental- 
physics, 213 South Hobart Blvd., Dept. 648-F, 
Los Angeles 4, Calif. They offer to send it 
free to readers of this publication who quickly 
send their names and addresses. Readers are 
urged to write them promptly, as only a 
limited number of the free treatises have 
been printed. —(Aav.) 
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How 50c a Month 
Can Pay YOU : NORTHLAND 


Tike it now! This new 50c a Month Sickness, Accident 
and Hospital Policy pays graded cash benefits for 
hess and accidents, big and small, that happen. every 


$2,000.00 Accidental Death; all benefits as din ‘When you buy Northlands you buy the finest 


eliey Ozer $1008,00000 Cash Benet already aid on | Ct" Worthlanda are indeed the choice of 


ig good health, ages 18 to 69. No medical examination. | champions, Whether you are a novice or expert 
Gon,?No‘dalesmen will call, Weite today. THIS OFFER | be sure your skis proudly wear the Deer He: 
is LIMITED. | trade-mark of NORTHLAND, because the 
better your skis the better your skiing! 


Send 10¢ for Northland Ski Menual 
Edited by Hannes Schneider, 48 pages ~82 illustrations 
(Or write for FREE folder, HOW TO SKI 
JORTHLAND SKI MANUFACTURING COMPANY 
4 MERRIAM P. SAINT PAUL 


EXAMINE THIS POLICY FREE 


STERLING INSURANCE CO. 
153 Jackson-Franklin Bidg., Chicago 

Gentlemen: Please mail me at once for FREE In- 
apection your -new 0c a Month Slekness, Accident 
And "Hoapital Policy, X am not obligated. No agent 


lds Lorgest Ski Mé 


Nam: 


Address 
city, State, 


OR A SWELL CADCET? 


Let's get tegether~our Engineering and Production 
Stall and out Unlimited Financing will develop and 
promote your brainchild for P. W. P and arrange 


: : ly gtd Seki 
Maks youe wa qua. tram ‘patie and Weoe 
hrcorn Be foe eet OO | Pistia eos, Ml Wend Wate Today. 


tora. Gas generator easily ‘made for attachment to motor 
ADDRESS DEPT.© BOX 2745, KANSAS CITY, MO 


for patent. You 


Vehicles or stationary power plant. Operate at fraction Of 
ost. Bulld. fof others at good profit. Complete. tn- 


Htructions tell how. Wartime emergency” Teleasew tia vital 
Knowledge ‘fo, the ‘public. Goly” limited, edition. avaliable 
Giip this ad to-dayvand mail it with $2 for your copy et = = 
Ab GENURATOIs FoR AUTOS, TRUCKS AND "FRAG: Please Mention Popular Science 
THE MATTHEWS MANUFACTURING CO., Monthly When Writing Advertisers 
Derr. 110 ‘CALGARY, CANADA, 
~; ‘KLLUSTRATED COMIC BOOKLETS for adults (vest pocket 
77 ITALIAN ACCORDION Sn) Thebes estos be 
j w 7, bet. Lomas peice. Bay dicet trem ‘0125 assorted for $1. Shipped prepaid in plain wrappe. 
SN) Bears Meee We erase ooo NoC.O_. orders. Send Cas, Stamps or Money Orde. 
= 323 w. FoLk st, “Bunt pes EMERG, nL. GRAYKO, Dept. A-121, Box $20, 6.P.0., New York. 
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This one 


iin nan 


TLL TAKE THE 


WHITE one 


EVERY TIME 


+++ EASY TO READ 


—easy to clean—unconditionally guaranteed for 
one year. The crack-proof white surface is bonded 
to the steel—protects it from rust. 25, 50, 75, 100 
fc. lengths. Sold by hardware, building material, 
mill supply dealers everywhere. Write for folder. 


KEUFFEL & ESSER CO., Hoboken, New Jersey 


oO 


3. 


for THs 


# .WYTEFACE 


STEEL MEASURING TAPES 


Mention Popular Science | 


When Writing Advertisers Please | 


ARTHRITIS = NEURITIS = SCIATICA 

Frby, contin to, sutter. th 

ne pina of those dacgaty 
emediog have. faled? Learn 

About anew. trustworthy.” mode 


'W, ATLEE BURPEE CO.’ 
PHILADELPHIA 32, PA. or CLINTON, IOWA 
WORLD’S LOWEST PRICED 


ADDING MACHINE “seczssiss 


treaties Means TA SUaRayER QNLY $250 


DEPT. 439 P. O. BOX 1118 
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10¢ 
Ea 
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Surface coatings of rust or gummy film which 
accumulate on the machined tables and guides of 
jig saws, band and bench saws are quickly removed 
and a new precision-looking finish given to 
machined surfaces by “spot polishing”. 

The method is simple. The polishing tool 
(shown above in the Jacobs chuck) is a section 
of dowel tipped at the working end with a disc of 
leather or felt. On this disc is put valye grinding 
compound or powdered emery in oil. The drill 
press is run at slow speed and the disc brought 
into contact with the surface to be polished. A 
few seconds’ contact leaves a smooth, bright spot. 
By repeating the operation, overlapping the spots, 


| a pattern like that illustrated will be obtained. 


18 Other Helpful Operations 
Covered in Detail 
in New Jacobs Booklet 


If you have a drill press or lathe, or are plan- 
ning on getting one, you will want this book. It 


| covers 19 varied uses for these machines and con- 
| tains 49 helpful illustrations. It shows how to make 


the setups and, in some instances, tells you how 
to make the tools themselves. 


Vlacots-CHuchs 


\) _ adecocrmtacaneenal 


Jacobs Mite. . 


oktet imme 
‘over handling and 
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Never mind ‘ 


‘who done it™pitch in 


and help get it down! 


1 Your uncxe samt talking—but I’m 
going to talk to you like a DUTCH uncle, 
to keep all of us from going broke. 

Ever since the Axis hauled off and hit us 
when we weren’t looking, prices have been 
nudging upwards. Not rising awfully fast, but 
RISING. 

If this keeps up—we're all going to be in 
hot water, 


The government's done a lot to keep prices 
down. That’s what price ceilings and wage con- 
trols are for. Rationing helps, too. 


But let me tell you this—we're never going 
to keep prices down unless we ALL help — 
EVERY LAST ONE OF US. 


Alll right, then. Here are the seven rules 
we've got to follow as GOSPEL from now 
until this war is over. Not some of them — ALL 
of them. Not some of us— ALL OF US, farm- 
ers, businessmen, laborers, white collar workers! 

Buy only what you need. A patch on your 
pants is a badge of honor these days. 


KEEP PRICES DOWN! 


Keep your OWN prices DOWN. Don't ask 
higher prices—for your own labor, your own 
services, or goods you sell. Resist all pressure 
to force YOUR prices up! 


Never pay @ penny more than the ceiling 
price for ANYTHING. Don’t buy rationed 
goods without giving up the right amount of 
coupons. 

Pay your taxes willingly, no matter how stiff 
they get. This war's got to be paid for and 
taxes are the cheapest ‘cay to do it, 

Pay off your old debts. Don’t make any new 
ones. 


Start « savings account and make regular de- 
posits. Buy and keep up life insurance. 

Buy War Bonds and hold on to them, Buy 
them with dimes and dollars it HURTS like 
blazes to do without. 

Start making these sacrifices now—keep 
them up for the duration—and this country of 
ours will be sitting pretty after the war... 


and so will you. 
Gade Sane 


Use it up + Wear it out 
Make it do + Or do without 


This advertisement, prepared by the War Advertising Council, is contributed by this mogazine in 
co-operation with the Magazine Publishers of America. 
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FITS ALL CARS 


* Vacu-Matic is constructed of 
six parts assembled and fused 
into one unit, adjusted and 
sealed at the factory Noth- 
ing to regulate. Any motorist 
can install in ten minutes. 
‘The free offer coupon will bring 
all the facts. Mail it today! 


AGENTS FREE OFFER 


* Vacu-Matic offers a splendid opportun- 
ity for unusual sales and profits. 
car, truck, tractor and motorcycle owner 
@ prospect. Valuable territories now be- 
If you help us i 
it to a friend, you can obtain your 
‘Check and mail coupon today. 


ing assigned. 


own free. 


FEBRUARY, 1944 


troduce 


Wctertst_| ate 
30% EXTRA MILEAGE 


from EACH GAS STAMP witha 


CARBURETOR @Zoazzol 


AUTOMATIC SUPER- 
CHARGE PRINCIPLE 


* Vacu-Matic is entirely different! 
It operates on the supercharge 
principle by automatically addi 
charge of extra oxygen drawn free 
from the outer air, into the heart 
of the gas mixture. It is entirely 
automatic and allows the motor to 
“breathe” at the correct time, open- 
ing and closing automatically. 


Send 


VACU-MATI 
Talhocs w. state 
Please 


Every now 
Sits does not obi 


You can’t change gas rationing, but you 
Vy ‘can midis eure that cock precious gallon 
of gasoline is providing you with the maxi- 
mum mileage of which your car is capable. 
Now you can get added mileage 
quicker starting and more power! Make this 
free test. Install a Vacu-Matic on your car 
and get up to 30% extra mileage on a money- 
back guarantee. 


Cc 
this Free Offer ou prow 


cn 13, Wis, 
send full particulars 
‘| may obtain one 
jigate me in en) 


‘St. Wi 


«+» plus 


PROVEN BY TEST 


® In addition to establishing new 


f the country, the Vacu- 
ic has proven itself on thou- 
sands of road tests and on dyna- 
mometer tests which duplicate 
road conditions and record accu- 
rate mileage and horsepower in- 
creases. Thousands of motorists 
now enjoy extra mileage—improv- 
ed performance with Vacu-Matic. 


y way: 
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FOR THE 
TANKS 


| = 


FIRST A/o 


at top speed over rough te 
st and dirt as well as my shell 
1 the toughest of tanks may occa- 
ally call for mechanical first aid. 

Dang 
lant crews 


fighting « 
fire, ev 


ously close to the battle lines, gal- 
skilled technicians follow with 
their mobile machine shops ready to make 
emergency repairs or ailing tank and 
speed it back into action there are not 
many jobs they can’t do field, for their 
equipment to provide 
the utmost versatility and precision. 


An essential tool in the mobile shop is 
the lathe. We are proud that one of our war- 
time assignments is to supply South Bend 
Precision Lz 
in Ameri 


or these indispensable units 
motorized army. 


SOUTH BEND LATHE WORKS atne"Sunores 26n'37 Years 
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